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New aero plant 
is symbol of 
Honeywell growth 


About a year ago, Honeywell’s Aero 
Division was busting its seams all over 
Minneapolis. No wonder, then, that 
Honeywell, world leader in automatic 
controls since 1885, built this won- 
drous new plant to house its vigorous 
offspring. 

'Within these walls you'll find research 
and development labs -where tomor- 
row's aviation control problems are 
studied. Extensive environment test lab- 
oratories — where solutions to today's 
problems are given tough, practical test- 
ing. Production lines— wherepror'e^^Aero- 
nautical Controls are mass-produced. 

And behind all of this are more than 
4,000 employees, including highly 
trained research men and engineers of the 
Honeywell Aeronautical Division, who 
work with the very best equipment. 

Our new plant is a symbol of 1 1 years 
growth. In that time our list of ptecision 
controls has grown from one, the world’s 
first electronic autopilot, to a line that 
includes today’s vastly improved auto- 
pilots for bombers, fighters and helicop- 
ters; also turbo regulators, jet engine 
controls, electronic fuel measurement 
systems, gyros, actuators and other con- 
trol equipment. 

And this list will grow - because auto- 
matic control is such an important part 
of aviation progress. And automatic con- 
trol is Honeywell’s business. 


Honeywell 
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is the reason 
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The new Engineering Research 
Laboratories at Hydro- Aire 
e considered the finest and most 
complete company-operated in 
their field. This division is equipped 
an^manned to fabrica^^ prototype 
paks from preliminary design, 
evaluate their performance under 
conditions simulating ^ct^al 
operation and to qi^lify the lihits 
according to customer and military 
j-all Ifehout 

Irference U gewal production. 


as, Research is an important 
keason why every fighter, every 
fcomber, every transport is 
I Hydro- Aire equipped. 


Suhsidianj of Cr/inc Co. 


MANUFACTURERS OF FUEL, HYDRAULIC, PNEUMATIC AND ELECTRO-MECHANICAL AIRCRAFT ACCESSORY EQUIPMENT 



24 " ^^airlines switch to 
new B. F. Goodrich dimpled tire 


W n RECENTLY ANNOUNCED that 
twenty airlines had tested and 
switched to the new B. F. Goodrich 
dimpled tire. Now four ocher users 
report that they have adopted it as 
standard equipment. 

One airline reponed 20% more land- 
ings on DC-4's. A typical report from 
tests on a fleet of DC-3’s: "We removed 
the tires after 400 hours, 1200 landings. 
In the process of recapping, we dis- 
covered that there was enough rubber 
left for about 100 hours more, a total 
of 1500 landings." 

The new B, F, Goodrich dimpled tire 


Iras a longer lasting cotd construction 
which cuts down separation, it has a 
new tread with dimple-like indenta- 
tions in the rubber. These dimples pro- 
vide better distribution of the tire load 
and reduce exposure to tread cutting. 
Retreading is simpler. Carcass rejec- 

The airlines landing on BFG dimpled 
tires include: American, Braniff, Capital, 
Central, Continental, Empire, Frontier, 
Hawaiian, Lake Central, National, 
Northeast, Northwest, Pan-American, 
Philippine, Pioneer.Southem.Soutbwest, 
Trans-Texas, United and West Coast. 


B. F. Goodricli is now producing the 
dimpled tire in seven airline sizes. The 
new, longer wearing dimpled tire is 
another example of BFG's leadership 
in rubber research and engineering. 
Other B. F. Goodrich products for avia- 
tion include wheeb and brakes; heated 
rubber; De-Icers; Avttim; Piastilock 
adhesives; Pressure Sealing Zippers; 
inflatable seals; fuel cells; Rivnuts; 
accessories. The B: F. Goodrich Com- 
pany, Aeronautical Div., Akron, Ohio. 

B.E Goodrich 
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Nobody knows for sure how it started — this line about "See you at the 
Polls!” we’re hearing ali over these days. 

Best explanation seems to be that it came from that stale candidate out 
west . . . His opponent in a debate got all riled up and challenged him 
to fight it out in the alley. 


But he said— Til settle this the AMERICAN way— I’ll see you at the polls!" ... pniiti 



25 YEARS SERVING THE NATION IN AVIATION 


NEWS DIGEST 


DomesHc 

Donald W. Ntnop has resigned as 
chairman of the Civil ActonauticsBoard 
effective Nov, 1, the Wliitc House an- 
nounced last week. He had held the 
post since May 19;i. President Tru- 
man said he had accepted the resigna- 
tion with "deep personal regret." 

Domestic aitcoacli passenger miles 
flown by scheduled carriers during the 
first six months of 1952 totaled 1.017,- 
082,000, a 70% gain over the same 
period last year, reports Air Transport 
Assn. The current six months figures 
are within a quarter billion miles of 
the total passenger miles flown in 1951. 

Convertawings, Inc., Amityville, L. I.. 
N. Y., has started construction of 
a small prototype of its "four-rotor” 
helicopter design. Ultimately the firm 

C lans to build a 40-passcnger, four-rotor. 
Jur-turbinc, shortiiaiil, passenger and 
cargo copter. 

Civil Air Patrol rated personnel have 
reached a new high of 18,166; 15,735 
being pilots and the remainder ob- 
servers. Total CAP membership is 
76,504 in 1,806 units having mote than 
3,500 aircraft. CAP is trving to reach 
100,000 by Dec. 17, 1953. 

Brig. Gen. Kem D, Metzger has been 
appointed director of the Aircraft Pro- 
duction Resources Agency, Capt. J. E. 
Dodson. USN. has been elected Navy 
member of APRA's executive dirccto- 



Ait Station, Calif. 

Pan American World Airwavs’ 
P&WA R4360-TSB3G engines, useti 
on its Boeing Stratocniiscrs, will be 
overhauled and converted to -B6 con- 
figuration by Pacific Airmotive Corp., 
Burbank, Contract extends through 
Nov. 15, 1953. 

Five percent pay increase for all 
hourly paid employes has been granted 
by IGman Aircraft Corp., Windsor 
Locks, Conn. In addition, pay ranges 
for hourly paid job classifications have 
been upped 5%. 

More than 300 Boeing B-47s have 
been built by Boeing Airplane Co., 
USAF Undersecretary Giipattic re- 
cently disclosed. He also stated that 
on the 300th B-47, manhours per 
pound of airframe were 1.7 compared 
with 14.3 for the first production Strato- 
iet. 


USAF pilots flew 75 Republic F-84G 
Thunderjet figliter-bombers 7,800 mi. 
from Texas to northern f^pan re- 
cently in four hops. Final nonstop leg 
from Midway was 2,575 mi. Air-to-air 
refueling was utilized. 

Capt. Roy N. Francis, 66. World 
War I flying instructor, died in San 
Francisco Oct. 10. He was superin- 
tendent of San Francisco Airport for 
two years in the early 1930s- 

Colonial Airlines' new DC-3 night 
coaclies are "doing well for a new 
flight,” sales officials say, and have no 
scheduling conflicts with the Bemuida 
service, which is conducted with a DC-4. 
Tills corrects a report in Aviation 
Week Sept. 29, p. 92. The Wasliing- 
ton-Scranton-Syracuse coach flight is 
handling a capacih' load on Friday and 
Sunday. 50% loads on other davs. New 
York-Burlmgton-Montreal coacli loads 
were reported excellent last week. 

Coming series of jet transports is ex- 
pected to have 500-600-mph. speeds, 
Adm, D. C. Ramsey, Aircraft Indus- 
tries Assn, president, told the Wings 
Club, N. Y. He predicts this will re- 
main the speed range for 12, 15 or 
even 20 years since an increase into, 
say, the 900-mph. supersonic r.ingc, 
would require entirely new powerplants, 
airframe and structural materials. 

Slick Airways’ sales department has 
rea.ssured management that loss of tlie 
Navv' dails’ transcontinental C-46 con- 
tract to Tying Tiger Line won’t hurt 
a bit. because fhev claim common car- 
riage demand will absorb the capacity, 
and at higher rates. Common car- 


riage "is where we need to build the 
most for our long-term business repu- 
tation anyway,” a Slick Airways’ direc- 
tor told Aviation Week. The certif- 
icated freisht carrier is adding two 
transcontinental services and an extra 
midwest-Texas flight daily. 

Financial 

Beech Aircraft Corp., Wichita, Kan., 
has voted to raise the quarterlv dividend 
from 20 cents to 25 cents declared 
an extra 20-cent dividend, both payable 
Dec. 2 to holders of record Nov. 17. 
During tlic recently concluded fiscal 
year, sales totaled more than $90 mil- 
lion compared witli tlie previous fiscal 
year’s $32,797,829, Backlog is now 
$200 million, 

Northrop Aircraft, Inc., Hawtliome, 
Calif., reports net profit of $2,068,502 
for the eles'en montlis to June 30 on in- 
come totaling SI67.721.854. In fiscal 
1931, Northrop earned $3,276,053 on 
sales of $89,694,057, 

Pacific Airmotive Corp., Burbank, 
notes sales of $20,888,784 for the nine 
months ended Au®. 31. a 26% gain 
over the same period in 1951- Net profit 
for the current period was more than 
$677,000. 

Infernat'ional 

Canadian Dept, of Defense Produc- 
tion has placed aviation orders totaling 
$987,000 during tire first half of Sep- 
tember. with largest single order. $915,- 
000, going to Rolls-Rovce of Canada 
Ltd., Doival, Quebec, for engine over- 



S-;$ airUfts launcher and auiuiunition 
taiiicr to a new location where firing is 
imcd, Tactic makes it lough for enemy 


AVIATION WEEK, October 20, 1952 


ANGLgear supplements 
rotary actuator on 
TRIM TAB CONTROL SYSTEM 



AVIATION CALENDAR 






In some aircraft installations, ANGLgears 
supplement other Airborne products. This horizontal sta- 
bilizer trim tab control system is a good example of such 
an application. 

A 3-way ANGl^ear® right angle, bevel gear unit, an R-118 
Rotorac® Electric Rotary Actuator, two screw jacks and 
suitable linkage make up the system, 

ANGLgears have hardened gears, ball bearings, flanged 
end mountings, 3-boIt side mountings, and an internal pilot 
on mounting ends. Ratio is 1:1. Lubricated for life. 

Two basic sizes with three ratings are described in the 
I, A. S. Aeronautical Engineering Catalog. Consult it for 
dimensions and other pertinent information. 
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WHO'S WHERE 


lu the Front Office 

Dwoin E. Fritz hzs been appointed di* 
rector of engineering and assistant to the 
president for Jack & Heinu, Inc., Cleve- 
land, Ohio. He has been chief engineer 
for the aircraft accessories firm during the 
past three years. Joseph E. Mulhcim, for- 
merly «ith Westinghouse’s aviation engi- 
neering department. Lima, has I'oined J&H 
as chief project engineer and acting chief 
engineer and Ralph J. Esebbom has been 
promoted to executive engineering manager. 

A. E. Moore has been designated vice 
president and director of research and de- 
velopment for R. M. Hollingshead Corp., 
Camden. N. J. V, M. Mantz has been 
named director of government and indus- 
trial research and Dr. V. Ejpnsito has been 
named director of new products develop- 

John R. Maticev lias been named assistant 

Corp., Bryan, Ohio, maker of aircraft prod- 
ucts. lubricating equipment and industrial 
tools. Prior to his promotion he had been 
aircraft sales manager. 

R. M. Tonks is new vice president-gen- 
eral manager for Aircraft Engine Service, 
Inc.. Miami International Airport. 

Kemptnn Dunn has been designated first 
vice president with American Brake Shoe 
Co-. N. Y. Dunn, with the firm since 
1932, formerly was vice president-tteasmer. 

Changes 

Victor Welgc has been appointed asso- 
ciate director of engineering for P. R. 
Mallory dr Co., Indianapolis. Ind., and will 
handle electric, electronic and mechanical 
engineering work. 

Arthur L. Munzig, Jr., has been ap- 
pointed electronic sales engineer at Pacific 
division of Bendix Aviation Corp., No. 
Hollywood, and R. J. Krause has been 
named assistant to the general manager of 
the division. 

L. A. Dougall has been transferred to the 
Los Angeles office of Vapor Heating Corp., 
Chicago, to handle sales of Vapor tempera- 
ture controls for aircraft- 

R, P. Crawford has been named chief in- 
spector at the Greenville division of Temco 
Aircraft Corp,. Tex. 

Rex W. McMnian has been transferred 
to the \V. Hartford, Conn, office of Hitch- 
iner Mfg. Co., of Milford, N. H.. maker 
of precision investment castings. He will 
handle sales of these products and finished 
machined parts made bv Hitehiner Prod- 
ucts Corp., W. Hartford! 

\V. F. (WaDy) Schanz has resigned as 
Florida State Aviation supervisor and joined 
Southern Aero Sales, Inc., .Atlanta, Ca„ as 
sales manager. 

Robert .A. Hall has been named assistant 
chief of Northrop Aircraft. Inc.'.s Special 
Weapons division. Hawthorne, Calif. 

Harold Helbock has been designated pro- 
duction manager of Pastiishin .Aviation 
Corp.. Los .Angeles, and R. E. V’annaman 
has joined the fimi as personnel manager. 


INDUSTRY OBSERVER 

► Special refueler wing tanks used for the eight-time aerial refueling of a 
LocKheed F-SO in Korea last year made it possible for tlic airplane to 
remain airborne H hr. 15 min. and 9y five combat missions. Tlie tanks, 
equipped with Flight Refueling Inc. probes added about 500 gal. to the 
airplane's normal capacity each time they were refilled from the drogue 
of a KB-29 tanker. Tanks had simple overflow valves so pilot ended liis 
contact wlicn he saw fuel coming out of the valve. 

► Sueema, French aircraft engine builders, are working on a new version 
of their Atar 104 axial-flow hirbojet series to be rated at 9.900 lb, static 
tlmist dry and 12,000 lb. with afterburner. Dassault rcportedlv is inter- 
ested in the engine for an advanced version of the Mystcre interceptor, 

► Navy shortly will release important new data on the upper stratosphere 
obtained from its rocket-launcliing balloon project in the Arctic in col- 
laboration with Atomic Energy Commission. When huge balloons bear- 
ing rockets reached their maximum altitude, the rockets were relca.scd to 
penetrate the atmosphere further and gather cosmic rav data. Naw sug- 
gests that these experiments miglit have been responsible for the "flying 
saucers’' viewed as far south as mid-U.S. 

^ Fairchild Engine and Aiqxlane Com. is getting delivery within a month 
on the first two Fokket trainers which it is licensed to build in this 
country, Plans are to demonstrate the piston-engine S-Il and S-12 
trainers, simitar light craft, in nosewheel and tailwheel versions at Hagers- 
town, Md. Later plans also call for shipment oJ the S-14 jet trainer and 
the S-13 twin-engine trainee to this country. 

► Fiscal 1955 off-sliore procurement funds actually will buy less than the 
1,700 European-built interceptors and night fighters originally planned- 
Additiona! cost of spare parts and ground handling equipment for these 
planes will reduce total number of aircraft that can be tought with the 
S400-million fund to somewhere between 1,200 and 1.500 planes. Planes 
will be bought in a "package deal” that includes a complete aircraft plus 
spares and special ground-handling equipment. 

strong factor in tlic renaissance of the seaplane designs is the fact 
that there is no longer any appreciable difference in the high strength 
that must be built into a seaplane hull to stand up for water landing 
impacts and what is now required in the structure or fast land planes to 
withstand the loads and stresses of supersonic Right. Thus the seaplane 
will no longer sufler from an inherently higher gross weight that previously 
gave landplanes a consistent performance edge over their water-based 
competitors. 

► .A total of 11,500 iet engines have been built by Rolls-Royce and its 
licensees in the U- S- and France. More than a million hours of flight 
time have been logged on Rolls-designcd gas turbines. 

^ Glostcr estimates that it can produce the transonic Javelin for about 
the same man hours per airframe pound and using essentiallv the same 
production tooling as the Meteor. Because the delta wing is rciativcly 
thick (21 ft. at the root on the Javelin and about 9 ft. on the Avro 698) 
conventional aircraft construction methods can be used. Big increase in 
Javelin cost will come from avionic equipment requited for all-weathec 
ojrerations. Glostcr is completing its third Javelin prototype and wilt 
build two mote, one for static t^ to destruction. 

► British airline operators still are looking to the turboprop airliner as 
their real money-makers long before the turbojets begin to pav off. The 
Bristol Britannia will cairv 104 pas.sengets at 140,000 lb. gross weight 
and costs about 51,680.000. Vickers Viscount can catrv up to 55 
passengers, grosses 52,000 lb. and costs about $600,000. In contrast, tlic 
Comet I series averages 110,000 lb. gross, can carrv 36-44 passengers 
and costs $1,500,000. 
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Washington Roundup 


Air Army: Bright Future? 

'Fhere is a resurgence of spirit and aggressi\cuc-ss in the 
Army. While Navy men talk of a “global air Na\y,'' 
Army men enthusiastically talk of “an airborne Army.’' 

• A changed military objective due to changed inter- 
national relations has enlarged Army’s role in defense. 
'Hie key to U. S. military strategy is now “holding land 
areas/' Up to 1950 it was a “knockout" blow against 
Moscow- In that period, Army, like Navy, tw>k a back 
scat wiiilc jscnny-pinching Congresses generoush appro- 
priated Air Force funds for intercontinental bombers. 

• Navy and Army now see eyc-tt)-cye on basic military 
strategy, giving this combination the majority voice in 
the Pentagon. The old lineup of .Anny & Ait Force s’s. 

One top Anny man explained; 

“In fringe wars, we believe strategic aviation w ill have 
a limited role. 

“In an all-out war, it is well known that Russia’s 
transportation system is poor and if her armies act roll 
across Europe or the Near East, we can assume that 
they will be self-sufficient and equipped to push forward 
for at least six months. Soviet armies could conquer a 
wast area in that time, and use its industrial maciiinc and 
installations." 

• Army position is gaining ground. Altliougli US.AF has 
received the biggest slice of military budgets for 1952 
and 1953 fiscal years-and will again next ycar-thc 
emphasis in the USAI' buildup has laecn in tactical 
aviation. 

I'he issue between .Anns and Air Force is nut land 
power vs. air power. It’s a contest over “what type" of 

• Air Force has consistently bucked .Army air power. It 
has given a low priority to the troop and cargo trans- 
ports Army needs, and has balked at giving Arms’ a voice 
in setting up characteristics of the planes. USAF has 
held down organic Army aviation with a weight limita- 
tion (lifted a year ago), by opposing .Arrav air funds and 
by lagging in the procurement of Army planes. 

• Heart of the matter. .Army and Nasy are challenging 
-Air Force at the "heart’’ of military strategv: atomic 
weapons. The two services are using their inffucnce to 
have fissionable material channeled into tactical weapons 
—baby bombs, guided missile warheads, atomic artillery, 
radioactive dust— and to hold down the allocation for 
giant bombs transportable onlv b\’ large strategic aircraft. 

Army Chief Report-s 

Tliis is the report of .Arnn’s luitgoing undersecretary. 
Karl Bendetsen: 

►Army Air— At this mid-|)oiiit in the mobilization pro- 
gram, Anny aviation is just rcadv for its takeoff. Up to 
now priority has gone to fighters and bombers- But tlicsc 
programs arc now well under way and the materials 
situation ha.s cased. 

• In 1951 fiscal year .Army was given S118 million for 
aircraft to support its operations in Korea. But this 
dropped to SfiO million in 1952 fiscal year, and Army has 
only $22 million for its otranic aircraft this year. 

■i'he le-asons: USAF' didn’t agree to lift the weight limi- 
tation on Army aircraft in time for Armv to put funds 
into the current 1953 fiscal year budget tor large heli- 
copters. USAF gave a low priority to expansion of the 


helicopter industry. Then Budget Bureau turned down 
•Anm- requests for funds on lack of production capacity. 
• But Army plans a 1954 fiscal year aircraft program 
approaching SlOO million and a 1955 budget approaching 
$200 million. 

► S250-Million Hdicojrter Program— Unless its plans ate 
frustrated, Armv will launch a two-year $250-million heli- 
copter procurernent program next July. 

► Tactical and Ttoop Tran.sport-The tactical air program 
of the Air Force is "rolling much better." 

Relations with USAF on the troop transport program 
“are improved over a year ago." 

► .Air .Merchant Marine?— .Army considers an eiqjandcd 
civil ait fleet for ground troop logistic support in war- 
time a national defense “necessity.’’ USAF will go only 
so fat as to call civil ait expansion "desirable.” 

Army doesn’t go as far, though, as Donald Douglas, Jr,, 
vice president of Douglas Aircraft Co., who says air trans- 
port eventually will provide "complete’’ support for the 
field military establishment. 

► Army Plane Procurement- Army shortly will request 
Secretary of Defense Robert I.X)vctt for authority to pro- 
cure planes "peculiar" to its needs. 

Bendetsen's position: “If a plane, or any other end 
item, is peculiar to one service and it can be shown that 
its procurement by that service will result in savings of 
time and money, and the two ate related, there seems 
to be no sound reason for its ptocurement by another 

•Armv's objective is authority to procure its small fixed- 
wing aircraft. Armv types are almost identical with 
commercial types and can be readily obtained from 
mamifacturcrs. Anny sees no point in channeling nego- 
tiations through USAF, which does not utilize the tv pcs 
in operation and is not fiinriiiar with them. 

► Guided Missiles— .Armv has developments which it 
thinks eventually will "considerably lessen” the role of 
piloted aircraft in ait defense and on the battlefield. 

nicy aren’t aimed at replacing piloted planes. F'or the 
forseeatile future, even the .Army believes piloted aircraft 
will be vital, particularly against maneuvering enemy 
plane formations. 

'llic Annv has six major projects which will provide a 
"complete family” of guided missiles and free rockets, 
some with atomic svarlicads. to be fired from deep in 
friendh- territory against the enemy front line. Other 
•Annv missiles arc aimed at longer ranges to hit strategic 
targets. 

Plant Expansion: Last Lap 

Present expansion of the aircraft industry is about over. 

Of the S4.5 billion granted .Air Force and Naval Air 
for plant expansions and production machinery and 
equipment since Korea, all but S900 million has been 
oblieatcd— $600 million USAF’, $300 million Naval Air. 

'Iliis will complete current program, except for facilities 
required in the future for production of new types. 

One to Stay? 

AA’atch for Navv brass to work toward keeping Assistant 
Secretary for Air John Floberg in his post, regardless of 
the outcome of the election. Navy has industry friends 
influential in both parties, and. it is expected, will work 
through them. —Katherine Johnsen 
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BRISTOL OLYMPUS TI'ISTBFJ) is this twinaragine English Electric Canberra which is gathering flight data on the povrerful split-com- 
pressor engines. Imtallatlun problems have prevented cn^iicets from jriilling full thrust eapabitities from the Canberra experimental rig. 


Split Compressors Usher m New Jet Era 



• Thrust to 15.000 lb., low 
fuel use are advantages. 

• U. S. and British push 
design and production. 

By RobiTt Holz 

London— American and British air- 
frame manufacturers are counting heav- 
ilv on the new generation of split- 
compressor (twin-spool type) jet engines 
to propel new types of transonic bomb- 
ers. lon^-rangc transports and super- 

Dovefopment and production of 
split-compres-sor jets in the 10,000-tu- 
1 5.000-ib.-tlirust class now is a major 
objective of engine numufacturers in 
both countries. 

Big attraction of the split-compressor 
design lies in its combination of higher 
power with low fuel consumption. This 
dii'idend c.in be paid in a number of 

• For bombers it means longer range. 

• F'or transports it means more eco- 
nomical operations, 

• F’or fighters it can mean either higher 
performance or longer range. 

► The Lineup— Virtuallv c\erv major 
aircraft engine builder on both sides 
of the .Atlantic now has split-com- 
pressor designs under development. 
Here is how the international lineup 
on those designs now stands: 

• Bristol Aeroplane Co., Ltd. leads in 


Flngland with its Olympus, now of- 
ficially rated at 9,750 lb. tlirust dry 
but actually hitting 12,000 lb. on the 
test stand. Bristol is tooling up its 
F’ilton works for Olympus production 
of the Avro delta-wing bomber and 
other projects still on the secret li.st. 

• De Havilland Engine Co., until now 
known only for its centrifugal-flow jets, 
will make its debut in the axial field 
with a split-compressor design by Frank 
Owner, who originally laid down the 
Olympus at Bristol. ’I’he de Havilland 
axial is well advanced in development 
and should push the 15,000-lb. mark. 

• Rolls-Royce Ltd., which has pushed 


its single-spool Avon througlt a variety 
of configurations and power ratings 
from 6.000 to 10,000 lb. thrust during 
the past four \-ears, also lias explored 
the split-compressor design aimed at 
bringing in a now engine about where 
tlie Avon development ends. 

• Pratt &• WHutney Aircraft still leads 
both its British and American com- 
petitors with its ]57 already in limited 
ptneluction. P&WA dclii’crics to date 
on the J57 would be classified as sub- 
stantial production by British .standards 
but are only pre-production bv Ameri- 
can mc.isurements- P&WA is now well 
along on tooling for large-scale produc- 
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tion of advanced models of the J57 
both in its East Hartford plant and in 
Chicago where Ford will build the J57 
under license. 

Early mode] J57s that powered the 
experimental B-52 and B-60 eight-jet 
bombers were rated well below Hie 

f ublished thrust of the Olympus, but 
&WA will go into production on a 
lOpOOO-lb.-thrust version and has others 
under development leading to the 15.- 
OOO-lb.-dry-thrust J75. 

• Wright Aeronautical Coip. has de- 
signed a new split-compressor jet in the 
12, 000-to-l 5.000-lb. class based on the 
original Olympus data obtained under 
license from Bristol. The C-W J67, 
however, is a new design, not just a 
scaled-up Olympus. 

• Westiirghouse is working on a split- 
compressor version of its basic J40 de- 
sign aimed at about 12,000 lb, thrust. 
• General Electric has a split-compres- 
sor design in the early development 
stage and is interchanging technical in- 
formation on this and other subjects, 
notably rocket motors, with de Havil- 

• Allison division of General Motors 
has been exploring split-compressor de- 
signs, but little is known of theii 
specific projects. 

► Why the Split?— Ba.sic advantage of 
the split-compressor design is its ability 
to produce higlicr pressure ratios. It 
seems likely tfiat tlie split-compressor 
design is now taking over from the 
single-spool axials above the 10,000-lb.- 
thrust mark in much the same manner 
that the latter superseded centrifugal- 
flow types above ^.000 lb. thrust. 

Future of the split-compressor seems 
to lie primarily in large aircraft such as 
bombers and transports that will still 
operate primarilv in lower portions of 
the transonic speed range, although 
there are some advocates of this type 
engine for fighters going into super- 
sonic speeds. At fiigher supersonic 
speeds it is likely that the ram effect will 
take over a good share of the normal 
compressor load, thus requiring smaller 
compressors internally in turbojets. 

The split compressor, now at the 
beginning of its development cycle, 
already offers pressure ratios 50% higher 
and specific fuel consumptions 25% 
lower than the best single-spool axials 
already far along in their development 

During early postwar research on 
axial compressors it became evident 
tliere was a limit on the length of an 
axial compressor that would operate 
satisfactorily over the normal range of 
altitude and rpm. required of turbo, 
jets. This limitation seemed to loom 
at pressure ratios of about eight to 
one and 16 stages of compression. 

► Avoids Blade Stall-Splitting the com- 
pressor laterally and linking each of the 
two compressors independently with 
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ROLLS-ROYCE AVON TESTBED Canberra tests engines haring afterburners. 


- separate turbines allows the compres- 
sors to be operated at different rpm. 
at the same time. This avoids the blade- 
stalling problems encountered in tlie 
single-spool compressor where the en- 
tire compressor must always operate at 
the same rpm, In the split-compressor 
design each compressor is linked with 
a separate turbine through concentric 
shafts and there is no mechanical con- 
nection between the high- and low- 
pressure units. 

Pressure ratios as high as 12 to I have 
boon obtained from split-compressor 
engines with specific fuel consumptions 
lowering to .7 lb. of fuel per pound 
of thrust per hour. Tlie lower fuel 
consumption results from the higher 
pressure at which air is introduced into 
the combustion chambers. 

Early approach to the control prob- 
lem on split-compressor jets has been 
to regard the high-pressure units as a 
separate engine and to design controls 
aimed solelv at regulating this unit- 
The theorv is that the high-pressure 
unit will bring along the low-pressure 
unit without any additional control. If 
successful this will mean relatively low 
power requirements for starting the 
engine and an extremely fast accelera- 
tion. Test stand operations have shown 
that acceleration from idling to full 
power is possible in three seconds. 

Roils-Rovee experimented initially 
with multiple stages of compression 
using two centrifugal-flow units in its 
Clyde turboprop and now uses a pair 
of centrifugal compressors on the pro- 


duction models of the Dart turboprop. 
However, pioneering on two-stage a.xial 
compressors was done by Pratt & Whit- 
ney Aircraft and Bristol working indc- 

E endently at about the same time. 

Production Problems— The P&WA 
)57 made its first test stand run as a 
complete engine in January 1950 while 
Bristol reached the milestone with the 
Olympus six months later. The J57 
first flew in April 1951 in a B-50 fiving 
test bed rig while the Olympus took to 
the air initially in August 1952 in spe- 
cially built Canberra nacelles. P&WA 
J57 production is at least a year in 
advance of Bristol’s progress. 

Tooling and production of the split- 
compressor axials pose some knotty 
problems because of the switch in mate- 
rials away from soft metals such as 
aluminum and magnesium to tough 
stainless steels and titanium. Most of 
the tooling required for the high- 
powered axials has to be specially de- 
signed and built. 

Comparing J57 and Olympus ver- 
sions of about the same thrust, it 
appears that the Olympus weighs less 
and uses fewer compression stages. The 
J57 weighs more, primarily because of 
its additional compression stages and 
more extensive use of stainless steels, 
but produces a higher compression 
ratio that gives it an edge in fuel 
consumption. 

Comparing the Olympus with the 
lO.OOO-ib.-thru.st Avon, it is evident 
that split-compressor axials tend to 
weigh more because of the heavy con- 


centric sharting requited and the hea\ icr 
steels used particularly for Ca.sings. 
However, the Olympus develops more 
thnist with fesvet stages of compression 
and has substantially lower fuel con- 

► Necd Aftcrburners-Because of the 
lower engine weight and its historic 
neglect of range in fighter aircraft, the 
Royal Ait Force still favors single-spool 
axials for its current crop of fighters. To 
get transonic performance in lei'cl flight 
from the Hunter, Swift and Javelin, 
afterburners will be required for the 
Avon and Sapphire. Rolls and Arm- 
strong Siddclev are not tailoring after- 
burners to fit these fighters. 

Bristol, PfirWA and ^Vright are also 
develo|)ing afterburners for their split- 
compressor jets and the U. S. Air Force 
plan.s to use the J57 and J67 with after- 
burners in its next generation of super- 
sonic fighters and there are plan.s for 
Air Force and Navy bomber applica- 
tions. Due to increased air mass flow 
through the split-comnrcssor engine 
higher percentage of power increase is 
possible svith an afterburner. After- 
burners producing as much as a 40% 
increase over baste engine thrust are 
in prospect for split-compressor tvpes. 

► Other InvesrigaHons— There is a good 
deal of talk in England about the future 
of the ducted fan s'ariatinn of the tur- 
bojet for special uses, particularlv jet 
transports. Rolls-Rmcc has been the 
leading exponent of the ducted fan and 
is building an experimental engine 
incorporating this device. 

The Briti.sli engine industry is hcavilv 
engaged in a wide variety of other ts-pe 
aircraft powerplants including short-life 
turboiets. ramiets and rockets. The 
short-life turbojet is designed for use 
in pilotless target aircraft, missiles and 
short-range, stripped-down intcrcqjtors. 
Basic approach to the problem is to 
build the short-life jets out of cheaper 
and less durable materials and then 
operate them at higher temperatures 
oser an engine life of onlv 10 to 20 
hr. Rolls, Bristol and Armstrong Sid- 
deley are all working on short-life jets. 

In the rocket field dc Havilland has 
achics’cd remarkable success with its 
Specter, particularly on the degree of 
power control. Armstrong Siddclcv’s 
Screamer is another approach to the 
same problem tackled in its Snaricr 
rocket. Rocket applications are aimed 
for additional power in supersonic 
fighters operating at altitudes where 
turboiet cfiiciencv declines rapidly and 
for guided missiles. 

Bristol, which took over Boeing's 
data on the Gapa pro'eet. and Vickers 
are aetis’e in ramjet development. 

► Production Pichite-In addition to all 
this des’clopment. the British engine 
industry is still working liard on the 
problem of getting its earlier jets, the 
Avon and Sapphire, into the scale of 
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production required for the “supot- 
priority” defense progniin. Even tlic 
established factories arc still expanding 
tlieic production tooling, and machine 
toob built in the United States and 
shipped to Britain under the Mutual 
Security Agency foreign aid program 
are in evidence in almost every plant. 

Although the production output of 
Avons and Sapphires is still small by 
American standards, British jet engine 
output b currently ahead of the com- 
parable airframe programs. There is 
now a surplus of jets. Rolls' second 
source of Avon production at Glasgow 
is just beginning to turn out engines, 
while Bristol, Napier and Standard 
Motors are still tooling op for addi- 
tional Avon production. 

Armstrong Siddeley is putting a new 
plant into Sapphire production at 
Gloucester. Both Rolls and A-S are 
planning substantia! production of 
afterburners for tlic Avon and Sapphire. 
De Havilland is still building centrifu- 
gal-flow Ghosts for the Venom and 

AF Orders F-102 
Into Production 

'Ibe Convair F-102 delta supersonic 
interceptor has been ordered into pro- 
duction by the Air Force. 

Initial production order is small but 
tooling provbions accompanying it in- 
dicate clearly tliat large-scale produc- 
tion of the F-102 has been programmed 
by USAF. 

The F-102 b similar in external ap- 
pearances to the XF-92A that has been 
undergoing flight tests at Edwards AFB. 
Calif., since 19-48. It will be posvered 
by a Pratt & \Vhitncy -Mrcraft f37 
turbojet with afterburner. 

The F-102 uses a relatively thin wing 
in contrast to the Britisli appranch that 
allows wing thichness up to nine feet 
at the roots. Some American engineer- 
ing opinion b sheptical of the British 
delta's ability to operate much abo\e 
Mach 1 in level flight. F-102 perform- 
ance requirements call for level flight 
performance well above Mach 1. 

Prototypes of F.27 
Ordered by Dutch 

The Dutch Government has ordered 
prototypes of the Fohkcr F.27 feeder- 
line transport design, according to Fair- 
child Engine and Airplane Corp.. which 
has exclu.sive U. S. sales and manufac- 
turing rights to Fokker planes. 

However, there b no talk of pro- 
ducing it in the U. S. unless Air Force 
wants it. or a commercial market sur- 
vey shows assurance of a profitable re- 
turn. Production in Holland b more 
likely. 



Supersonic Props Tested on Model 


Turboprop model tests up to speeds 
of Mach .92 have been carried out by 
NACA engineers in a windtunncl at 
Ames Laboratory. Moffett Field, Calif., 
with a scale model of a four-cngiite 
sweptwing plane comparable in many 
respects to the Boeing B-47 jet bomber. 

Significance of the NAC.\ model 
turboprop tests is liciglitcncd by recent 
industry reports that tlic Boeing B-47 
aerial refueling tanker may be a four- 
turboprop aircraft instead of a turbo- 
jet plane, because of the longer range 
possible with turboprop power. 

An Aviation Week writer watched 
ii demonstration of thiee-bkide, 14-iii. 
diameter model propellers whirled by 
.75-hp. electric motors, suspended in 
sleek pod-like nacelles, under a 35-deg. 
swept wing- The thin-blade, small- 
diameter model props are obviously de- 
signed for supersonic tipspeeds. 

► Some Specs— The turboprop model 
was described by NACA as represent- 
ing a hypothetical plane about the size 
of a Boeing B-50 bomber, but modern- 
ized with swept wing and turboprop 
power. Actually, a turboprop version 
of the B-47. which has a hisclage length 
of 108 ft. as compared to 99 ft- for 
tlic B-50, answers to sucli a descrip- 


The Dutcli ate confident of a com- 
mercial sales potential in Europe and 
.Australasia as a DC-3 replacement. 

Fairchild is analyzing production 
cost and performance for a U. S. ver- 
sion of the Fokker design. When that 
is completed, and if it looks promising, 
Fairchild plans a market survey. 

Alternate powctplants proposed by 
Fokker are the Wright R1820 Cyclone 
with 1,525 hp. (water injection) and the 
Rolls-Royce Dart turboprop with take- 
off power of 1,500 lip. plus 385-Ib. jet 
thnist. The plane would be "about 50 
mph. faster than the DC-3." Fairchild 
estimates. 

AVhether helicopters of equ,al or 
larger pavload may threaten the F. 27's 
commercial prospects in the U. S. for 


N.ACA tests indicate that such an 
updated plane with turboprops of 12,- 
ObO to 15.000 hp. could fly in the 550 
to 700-mph. speed range, compared to 
300-400 mph. for the B-50. The small- 
diamotcr, thin propellers would have 
a disk power loading of 100 hp./sq. ft- 

Propeller engineers at Ames caution 
that large structural problems are in- 
volved in producing supersonic pro- 
pellers, including flutter, vibration and 
very high stresse.s, as would be in- 
dicated by the high disk loading. 

► Powerplants-USAF has indicated its 
infcrc.st in highpower turboprop cn- 
iiies in the 12,000-to-l 5,000-hp. range 
iscussed by NACA. Navy is more in- 
terested in an intermediate power 
range of 8,000 to 10,000 hp. 

Most powerful U. S. turboprop en- 
gines to have flown arc in the 5,500- 
7.500-hp. class: the Allison T40, the 
Pratt & Wln'tnci’ T34 and tlic Wriglit 
T35. 

However, several other turboprops 
arc in early stigcs of development. 
Among tlicm arc a Curtiss-Wriglit 
turboprop version of the Sapphire J65 
engine and the new Pratt & Whitnei 
T52 split compressor turboprop, wliicli 
aims at an R.500-hp, rating f.-\vt.siiON 
Week Oct. 13, p. 11). 
the latter part of this decade is a ques- 
tion Fairchild u'iil explore in its ap- 
praisal of the plane, a spokesman says. 

Surplus Soupiht 

(McCraw-HiH World Neiisi 

Melbourne— U- S. firms are combing 
Australia for surplus or obsolete equip- 
ment they can overhaul and resell in 
.America. American Aeronautics Corp., 
Burbank, Calif., recently purchased ap- 
proximately 270 gun turrets formerly on 
obsolete Convair Liberators for use in 
U. S. Navy planes. Other American air- 
craft manuFacturers reportedly are seek- 
ing to buy engines from obsolete RA.AF 
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Complexity 

• Douglas engiiieor urges 
weight, cost reductiou. 

• Heiuemann cites loss of 
performance as penalty. 

.Aircraft weight and cost can be re- 
duced with a net improvement in 
combat effectiveness, E- H. fleincinann, 
chief engineer of the Douglas Aircraft 
Co., El Segundo division, told tire 
Washington chapter of the Institute 
of tlie Aeronautical Sciences recently. 

Hcinemann, designer of the Sky- 
rocket, Skvray and Skyraider, listed four 
definite steps that should be taken to re- 
duce cost and complexity of modem 
combat aircraft and increase their com- 
bat effectiveness. 

• Educate all personnel concerned with 
aircraft design, requirements and pro- 
curement on the seriousness of the 
complexity problem and the relation- 
ship between equipment weight, gross 
weight and cost. 

• Review and re-cvaluatc specific re- 
quirements to determine their actual 
military value and necessity. 

• Review design features and equip- 
ment during preliminary stages of each 
new model from the viewpoint of what 
is best for the aircraft as a whole rather 
than upon detailed equipment require- 
ments as they have been established in 
the past. 

■ Apply engineeriDg skill and ingenuity 
to ai'oid many of the problems that 
cause intreaseti complexity and gross 
weight. 

Ileineniann pointed out that as a 
general rule every pound of equipment 
added to an aircraft required an addi- 
tional ten pounds of gross weight in 
flic aircraft to carry it and added more 
than 5400 to the cost of the plane. He 
translated this general growth and cost 
factor into terms of specific equipment 
now standard on modem jet aircraft 
as follows; 

• Wing de-icers weigh 300 lb- add 

3.000 Ib. to gross weight .and 5120,000 

• Barrier crash provisions for Navy car- 
rier planes weigh 250 lb., add 2.500 
lb. to gross and 5100,000 to cost. 

• Automatic pilots weigh 110 lb., add 
1.100 lb. to gross weight and 544,000 
to cost. 

• Ejection scats weigh 100 Ih., add 

1.000 lb. to gross weight and 540,000 
to cost. 

• Cockpit defrosters weigh 50 lb., add 
500 Ib. to gross and 520,000 to cost. 

• Single point pedal adjusters weigii 7 
lb., add 70 lb. to gross and 52,800 to 
cost- 

Many current military equipment rc- 
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NtW NWA PRESIDEM 

Harold R. Harris was named president of 
Northwest Airlines, succeeding Croil Hunter, 
wlio is now cliairnum of the board. Harris 
formerly was a vice president of Pan .Ameri- 
can Airways, president of American Overseas 
iViilincs and bad a long career in military 
aviation. He is the first member of the 
Caterpillar Club. 

quirements should be considered as de- 
sirable rather than necessary and should 
be carefully screened before inclusion 
iit a specific aircraft type, according to 
Hcinemann. 

“In many cases the attempt to 
satisfy all equipment requirements tc- 
sulb in an aircraft so complicated 
that the 'point of no return’ is reached, 
and as a result of loss of pcrfomiancc 
and reliability the pilot’s chances of car- 

S ing out his mission arc reduced rather 
lan increased.” Hcinemann told his 
engineering audience. 

He pleaded witli engineers to use 
their skill to devise lighter, siiiiplet and 
less costly solutions to the problems en- 
countered in modern higli-spced air- 
craft. 

To give an example lie cited the 
ejection seat which performed a neces- 
sary function at a relatively high cost 
in weight pcnalh' and cost. Several 
other inctliods of getting pilots safely 
out of liigli-speed aircraft have been 
devised to do tlic same job for less 
weight and at less expense, Hcinemann 


New Safety Record 

Record of U. S. domestic sched- 
uled airlines for jJassciigcr safetv in 
the 12 months ending Sept. 30 
fieiircs out to a fatalih- rate of onlv 
0.38 per 100 million passenecr 
miles. 'ITiis is believed to be the 
best ever recorded in airline his- 


Coach Future 

® Nyrop predicts it may 
dominate air travel. 

• And chairman gives CAB 
major share of credit. 

"In time, coach travel may well be 
tlic predominant fonn of air travel 
within tlic U. S..” Civil Aeronautics 
Board Cliainnan Donald Nyrop stated 
in a Norman, Okla., speech to the 1952 
Conference on Airport Management 
and Operations. 

Nvrop hands the major share of credit 
for tlic current aircoach boom to CAB 
rather than to the certificated airlines 
or their nonschedulcd competitors. He 
did not mention the nonskeds in his 

The Board urged tlic airlines to ex- 
pand coach service and cut coach fares 
a year ago "despite considerable oppo- 
sition" of some of those lines. The re- 
sult of the Board's forcing coach fare 
cuts and urging coach expansion "has 
been a substantial and .strady increase 
in the amount of coach service offered 
tlie American public and a reduction in 
'•OTch fares of approximately 1196." 

Coach services now account for 16% 
of domestic traffic, he adds. 

International experience has been 
similar. Nvrop notes that Pan Ameri- 
can’s 43,000 trans-Atlantic passengers 
(almost half coach) from May 1 to Aug. 
15-thc first 3i months of coach serv- 
ift'-almost doubled the 29,000 PAA 
total of the .same period a vear ago. 
wlicn there wa.s no coach. And TWA's 

33.000 passengers (also almost half 
copcli) the same time this vear compared 
fai’orablv witli 26,000 total a year ago 
wlien there nu.s no coach scrvicc. 

► Coach Proved Profitable— Nvrop ron- 
rlitdcs these statistics by slating; "The 
Board is comnneed and the record will 
demonstrate that ,i high standard of 
service at reduced fares can be achieved 
bv the relatively simple device of pro- 
I'iding greater seating in aircraft. . . . 
In short, our concept of aircoach serv- 
ice provides the equivalent of teclinn- 
loBical diaiiges in aircraft equal to a 
one-third reduction in operating co.sts.” 

Answering the common question as 
to ivliv this simple invention wasn't used 
eight vears ago when the DC-4 came 
out of the war with that obvious ca- 
pacity. Nvrop states. ". . . Wc have 
necessarily moved cautiotislv” because 
“the Board has a dual responsibilitv of 
developing air transportation while at 
the same time reducing the dependency 
of the airlines on federal suKsidy." 

► Mail Rates Now Final— Nvrop cites 
another major step by CAB during his 
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tenure as the placmz ot most airlines on 
final mail rates- The big four— Ameri- 
can, Eastern, "ITVA and United— were 
settled on a compensatory (non-subsid; ) 
rate Sept. 19 last jear. "Since that 
time the Board has established 42 final 
mail rates and 26 temporary mail rates 
for a total of 78 mail rate cases handled 
in a period of less than 1 2 months. 

"In addition, there are five final mail 
rates upon which substantially all of 
the work has been completed as indi- 
cated by the issuance of show cause 
orders.” Nyrop compares this speedy 
administration during his tenure as 
Board Chairman against the handling 
of only 40 mail cases throughout fiscal 
1921. 

CAB has netted the government 511.- 
211,000 in refunds from setting of nerv 
and lower permanent mail rates since 
Sept. 19 of last year, Nvrop savs- 
► New Airlines Allowed— Answering 
charges that CAB has closed the door 
on new enterprise. Nyrop notes that 
CAB has allowed certificates to 41 air- 
line applicants since 1928. These air- 
lines ace: 

• Local service— All American, Air Com- 
muting (not renewed), Arizona (merged 
into Frontier), Bonanza, Central, Chal- 
lenger (merged into Frontier), Chesa- 
peake (never flew). Empire (merged 
with West Coast). Florida (not re- 
newed). Island Air Ferries, Lake Cen- 
tral, Mid-West (not renewed). Mohawk, 
Monarch (merged into Frontier). Ozark, 
Parks (nes’Cr flew). Piedmont. Pioneer, 
Purdue (terminated). Southern, South- 
west. Trans-Texas. West Coast, Wig- 
gins, Wisconsin Central. 

• Cargo caniers— ,\inicws (terminated), 
Flying Tiger. Riddle. Slick, U- S. Air- 
lines. Acrovias Sud Amcricana. 

• Special services— Resort, Mackev. Mi- 
dct. 


Overseas (merged with Pan Am), Carib- 
bean Atlantic, Trans-Pacific. 

• Metropolitan copter services-Hcli- 
copter Air Service (Chicago), Los An- 
geles Ainvays, New York Airways, Yel- 
low Cab Co. of Clev eland (never flew). 


F-89 Is Grounded, 
Plane Under Study 

Northrop .Aircraft, Inc., has engaged 
a trio of technical experts to studv struc- 
tural problems of the F-89 Scorpion as 
part of an extensive investigation into 
the series of recent accidents involving 
this aircraft: 

• Edgar Sehmued, designer of North 
American Aviation, Inc., fighters and 
now a consultant in Los Angeles. 

• Capt. Walter Diehl, retired Navy 
aeronautical authority. 

• Dr. J. M. Franklin, a metallurgy and 
aircraft structure specialist on leave 
from Chance Vouglit. 

Other phases of the investigation in- 
volved static testing of a complete 
F-89C and a wing structure at Wright 
Field and altitude Right testing at El 
Centro, Calif. Air Force has grounded 
all F-89s pending outcome of the in- 
vestigation. There have been six acci- 
dents involving structural failure of 
F-89C aircraft since last summer. Tlie 
grounding exempts aircraft required for 
niglit testing and emergency air defense 

The Air Force has not yet made a de- 
cision regarding the fliglit status of the 
F-89D. 

The first deliveries of this model 
are scheduled for November- Northrop 
has a production program on the F-89D 
running until the end of 1925 when in- 
itial production of the Convair F-102 
is c.xpected to take over tlie principal air 
defense role for USAT- 



Atlantic Cargo Case 
Faces New Delay 

Killing off hopes of Seaboard & West- 
ern, Transocean and Europcan-Amcri- 
can for early certification, CAB has 
decided to make another lengthy “non- 
sked investigation case" out of their 
applications to provide non-subsidized 
trans-Atlantic cargo service. The case 
started five years ago- 

Seaboard and Transocean, after denial 
of their applications, won reopening of 
their cases this summer on grounds that 
Defense Department supporting testi- 
mony had been disregarded or else 
"lost” and that times had changed since 
the original hearings some years ago. 
Then President Truman consolidated 
European-American’s similar applica- 
tion with reopening of the Seaboard- 
Transocean case. 

After several months’ deliberation, 
CAB has decided to open their case to 
all comers. Tliat means at least another 
year’s government delibcration. 

Outlook is that the case will be 
slated for 1924 settlement, according to 
Washington attorneys who figure three 
to four years for the domestic nonskeds’ 
somewhat analagous CAB investigation. 

Airline Shakes Up 
Its Top Command 

U. S. Airlines’ voUintarv management 
and financial reorganization, aimed at 
reviving tlie cargo carrier, brought in 
Fred A. Miller as president- He is a 
former director and vice president of 
Flying Tiger Line and recent chairman 
of nonsked contract canier Air America. 

U. S- Airlines was certificated bv CAB 

in 1040 fn- oH.<-ar»n secvi~- 
the northeastern states and Florida-Giill 
Coast area. Seasonal traffic troubles com- 
bined with early stock manipiilation.s 
and subsequent management problems 
to keep the carrier in financial straights. 
Founding president was Harrv Plavford. 
Florida promoter, and James Wooten, 
formerly of Alaska Airlines, filled that 
office until recently. 

Directors appoin ted Lvle F. O’Rourke 
as secretary and general counsel. Wil- 
liam 8. Haggerty and Joseph E, Griffin 
were reelected as director and treasurer, 
respectively. 

Mackay Trophy Awarded 

USAF's Mackay Trophy for 1921 has 
been awarded Col. Fred J. Ascani for 
setting a world’s record of 625.6 mph. 
around a 100-km. clo.sed course at the 
National Air Races in Detroit last year. 
Ascani flew a North American F'-86- 
Prciious mark for the distance was set 
bv the late John Derrv in 1948 at 605.8 
mpli. 
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Why Gloster Gave Javelin a Delta Wing 


* Only a triangle shape could give required all-weather 
fighter performance, company engineers figured. 

* Design ]>erniits high speeds at high altitudes, low 
speeds at low, and fine over-all maneuverability. 


By David A. Amlerloii 

ilucciccotc, England— 'llic Clluslcr 
Ja'elin. world’s first delta-winged twin- 
jet fighter, is going to be England’s 
prime defensive weapon against high- 
altitude enemy bombers. 

Designed as a heavy interceptor and 
patrol fighter, with all-weather oipabili- 
ties and extreme range built in. the 
Javelin is at the start of what promises 
to be a s’ery interesting career- In its 
current state, it marks the transition 
between the non-automatic intercep- 
tor of the current Meteor N.F.ll type 
and the complete automaticity of to- 
morrow’s generation of guided anti-air- 
craft missiles- 

After the recent SBAC display at 
I'amborough, Aviation Week’s execu- 
tive editor, Robert Hotz, and I visited 
the main works of Gloster Aircraft Co., 
I.td., here in Gloucestershire, near the 
rolling hills of the Cotswolds. It is 
here, where Gloster has built many of 


the fighters that have made its name 
famous, the company will build the 

At the time of Aviation Week’s 
visit, the Javelin was still on the part- 
publication list— internal details, includ- 
ing structural arrangements, were classi- 
fied. 'lliis also meant there could be 
no cockpit examination and that Glos- 
tei people were considerably restricted 
in answering questions. Therefore, 
svhile a major part of this story is based 
on notes taken in the Gloster plant, 
information gleaned from study of re- 
leased photographs has also been in- 
corporated for greater completeness. 

► Javelin Genesis— The Gloster GA. 5, 
later to be named the Javelin, was de- 
signed to Air Ministry specification 
F.4/48. issued in 1948. The first pro- 
totype aircraft made its first flight from 
Moreton Valence airfield about three 
years later, on Nov, 29, 1951. S/Ldr. 
W. A, Waterton was the pilot on this 
and most of the subsequent test flights. 


Gloster chose the delta lavout be- 
cause this svas the only geometry which 
would furnish the necessary performance 
for an all-weather fighter based on cur- 
icnt knowledge of structures and aero- 
dynamics. (I'or general reasons why 
the British like the delta layout, sec 
■Aviation Week Sept. 22, p. 22.) 

The resulting airplane, Gloster en- 
gineers reasoned, would be able to show 
bigli speed at high altitude and low 
speed at low altitude, with exceptional 
maneus'Crability all the way along. This 
performance versatility was needed, be- 
cause as Waterton put it. "You don't 
base to go like bloody hell all the time 
—you might have to shoot down an old 
piston-engined bomber." 

► Designed Choice— Final layout of the 
Javelin showed a 52-ft. wingspan, a 
57-ft. overall length and a maximum 
ground-attitude height of 17.1 ft. 

Engines are a pair of Armstrong Sid- 
deley Sapphire turbojets, rated at 8,330 
lb. sea level static thrust each, 

A reasonable estimate of the gross 
weight might be 27,000 lb. which 
would result in a wing loading of about 
30 pounds per square foot on the Jave- 
lin’s gross wing area of about 920 sq. ft. 

Tlic Javelin is one delta configura- 
tion which might be considered a.s a 
swcptback craft with the trailing edge 
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1 . Aircraft Quolity Alloy steel. 

2. Cold-Headed — No Decarbon- 
ization. 

3. Threads rolled after heat 
treating to moke grain flow 
follow the thread contour for 
greater strength. 

4. Precision finished to specifi- 
cations. 

5. Finished product rigidly in- 
spected. 

All of this adds up to BOLTS 
that will withstond greater 
stresses and strains then speci- 
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portion of the wing and tail 6l!ed. Con- 
trols are coinplctely conventional; there 
is a horizontal tail with elevators and 
the only wing control surfaces arc ailcr- 

► Credit Due— Tlie short time of three 
jears between issuance of the spec and 
the 6rst flight of the airplane reflects 
great credit, not generally appreciated, 
on the Gloster design teams- 

Along with many otiicrs, I shared 
the impression that the Javelin was a 
Hawker Siddeley Group venture, with 
Gloster’s part confined mostlv to build- 
ing an airframe around the Sapphires 
to an Avto aerodynamic layout. 

Such a belief completely underrates 
the tremendous effort of the Gloster 
technicians and the windtunnel group 
of tire Royal Aircraft Establishment. 

In fact, a close look at the aerody- 
namic configuration of the Javelin 
shows two basic differences from the 
Avro 707 research craft. One is the use 
of the horizontal tail on the Gloster 
craft, necessary in the tight maneuver.s 
icquired of an all-weather fighter. The 
second is in the landing fiaps-tlie 707s 
liave none— to increase the drag and tc- 
duce the incidence in landing. 

► Wing Details— Basic triangle whicli 
forms the gross wing area of the Javelin 
has a liS-ft. base (clipped by rounded 
corners to the 52-ft. sp.ln of the plane) 
and a 32 ft. altitude, or root chord, A 
symmetrical airfoil section is used, 
with root tliickness-chord ratio about 


8%. Leading edge radius is generous. 
Swcepback angle, measured at the 
quarter-chord point, is about 40 deg. 

Large plain flaps arc fitted to the 
undersurface of the wing, well forward 
of tlic trailing edge. This position mini- 
mizes trim changes when tlic flaps are 
deflected- Kencc-type air brakes ate lo- 
cated on both upper and lower surfaces 
just forward of tlie trailing edge. . 

One of the criticisms of delta aircraft 
is tlic limited center of gravity travel. 
On the Javelin, the CG travel is not 
critical for any contemplated loading 
conditions. Kvcii though the percent- 
age travel is lower tlian usual, tlie physi- 
cal distance is much larger (because of 
the l.irge root chord) tlian on the 
Meteor, for example. 

► Fuselage Scheme— Pilot and radarman 
sit in tandem on ejector seats in a short 
fuselage inserted between the twin 
Sapphires. Pilot visibility should be 
good forward, to the sides and down, 
but aft it should be like looking through 
a tunnel. The radarman, who should 
be watching his instruments anyway, 
has only a pair of portlioics on each 
side and can see only directly abeam. 

'ITie fuselage forward of the pilot con- 
tains most of the avionic equipment 
necessary to the functions of the Javelin, 
An interesting point is the very small 
radius of the nose tip, compared to 
U. S. practices. Tlii.s means that cither 
the British have learned mueli more 
than we have about solving radome re- 


AVIATION WEEK, October 20, 19S2 





of y»“^ 


one 


When YOU are required 
lolum oul a small quan- 
lily ol complelely as- 
sembled units with all 
Ihe accuracy and finish 
of final production, a 
CECOSTAMPean do ihe 
stamping jobs for you — 
accurately and econom- 
ically. CECOSTAMP's 
versatility and accuracy, 
plus economical zinc al- 
loy dies, combine to give 
you bolh salisfactory 
work and savings. 


HERE'S AN EXAMPLE 
OF CECOSTAMP 


OPERATION 


Cecoslamps core alr-operoled impact drop slamps on which 
a wide variety of metal shapes can be made. Intensity ol the 
impact is complelely and mslanlly controlled by Ihe operator. 
Low maintenance, operating economy, ram accuracy and the 
use ot zinc alloy dies are engineered features of Cecoslamps. 
Write lor a copy ol Bullelin 30-L-O- 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 


CHAMBERSBURC 


CECOSTAMP 


c 





fraction problems, or they pay less at- 
tention to them. 

► Powerplant— The Sapphires arc in- 
stiillcd with their tlirust lines not 
Ijarallcl, but converging towards the ex- 
its. Air intakes are circular, and straight- 
through flow provides a high pressure 
recovery— about 95%— at the compres- 
sor inlets. I'uselagc boundary layer is 
't|>at3tcd from the inlet air by a flat 
ramp just ahead of the intakes on the 
fuselage, and by the distance between 
the ramp surface and the air intake. 

.Afterburners arc not fitted, but Glos- 
ter nia\ have to succumb to the current 
trend-resisted bitterly by British de- 
signers— and install them. 


► Tail Assembly- 1 he swept, low-aspect- 
latio vertical tail of the javelin is top- 
ped by an all-movable surface (not to 
be confused with the all-flying tail on 
the late North American Sabres, for ex- 
ample) controlled by the usual hand- 
wheel in the cockpit. .A fairing for a 
spiii-rccovcty chute caps the tail assem- 
bly; this fitment is temporaty, and will 
be’ remosed when the plane completes 
its spin tests. 

Tnere was some trouble with buffet- 
ing in flights of the first prototspe, 
traced to breakaway of flow at the fuse- 
lage-tail intersection. On the prototype, 
the Sapphire tailpipe fairings were 
lengthened to a sertical knife-edge in- 


tersection, instead of being cut back at 
an angle. I'his modification cured the 
buffeting and increased somewhat the 
critical Slach number of the aircraft. 

► Other Details— The triangle landing 
gear is the liquid-spring type built by 
Dowty Kquipment, Ltd. The main 
svhcels, s'ith a tread of about 23 ft., 
retract inboard; the nosewheel refracts 
aft. -All gear closure doors remain ojacn 
while the plane is on the ground; no 
attempt is made to reduce drag slightly 
at the expense of extra complexity. 

’Ilierc is no indication of armament 
on the second prototype, although 
there is enough room in the Javelin to 
carry anything currently contemplated 
as offcnsis'c weapons. Tiiis includes the 
four 30-mm. cannon specified for most 
of Britain's new generation of fighters, 
and the air-to-air missiles which must be 
coming along in the next few years. 

All controls of the Javelin ate power- 
boosted hvdranlically. 

► Simple Structure— It will reveal no 
secrets to say that the Javelin structure 
is simple and con\-entional. About the 
only departure from time-honored prac- 
tice is in the lack of spanwisc stiffeners: 
all wing bending loads arc carried 
through a single beam. The root thick- 
ness gives enough dimension to make a 
very rigid structure in torsion, and in 
fact this tursioiral stiffness is one of the 
inherent values of the delta wing. 

Glo.stcr rvill complete fire prototype 
Javelins before turning out its early pro- 
duction planes. The first prototype 
(serial WD 804) was damaged by fire 
following an accident; the airplane wa.s 
recovered only because of waterton's 
heroism, lie had been making high- 
speed flight runs when elevator flutter 
started, became violent and ceased 
when both elevators carried away. Wa- 
tcrtoii, with little control left in pitch, 
climbed to 10,000 ft. and found th-at 
he could manage to get some control 
down to about 1 30% of his normal 
landing speed. 

lie decided to land rather than aban- 
don the airplane and set back the test 
program. But the abnormally high 
speed of landing was too much for the 
landing gear, which failed, and fire 
broke out immediately- Waterton man- 
aged to get out and was later awarded 
the George Medal for heroism. 

The second prototype (WD 808) was 
the demonstration craft at Fambor- 
ough, has been flying since Aug. 21, 
and is currently in an intensive test 
program. It will shortly be joined by 
the third prototype. One of the remain- 
ing two will go tor structural tests and 
eventual destruction on the test frame, 
and the fifth will serve in an unspecified 

► Flight Pcrfonnauce— Specific perform- 
ance data arc, of course, classified. 
Transonic speed is an obvious “must" 
for such a craft, as is a high degree of 
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New G-E Accessory Equipment for Jet Aircraft 



Units Can Be Designed 
For Any Size Airplane 

DESIGNED FOR JET AIRCRAFT, new aircraft accessory turbines 
produce reliable auxiliary power under all conditions. Each 
product in the line features a high power-to-weight ratio and 
occupies a relatively small space. All are self<ontained and can 
be easily removed for maintenance. 





TURBO HYDRAULIC FUMP5 


supply slecrtie power for entire airplane. 



GAS TURBINE STARTERS operate an espondlng gales fram solid or liquid REHEAT FUEL PUMP bleedi air front |et engine to supply estro flow of 
propellants to give fost starts, without ground power. fuel for afterburner operotlon. 


Saves Weight, Space, Maintenance Time 


RANGE OF APPLICATION for these turbines is unlimited. They 
can be designed for the smallest fighter or the heaviest bomber. 
Hovuever, each individual airplane determines the detailed spec* 
ifications that the drives will be designed for. It is important, 
therefore, that consideration of the drives be given when air- 
plane design is beginning. 

THE NEW LINE of turbine-driven auxiliary power at the present 
time includes: (1) air turbine-drives for alternators and turbo- 
hydraulic pumps which can be conveniently located anywhere 
aboard the airplane, (2) air turbine-driven reheat (afterburner) 
fuel pumps which allow climb rates of thousands of feet per 


minute, and (3) gas turbine starters which start engines within 
seconds, without ground power. 

OTHER ACCESSORY TURBINE PRODUCTS are now in the design 
stage. In developing these new aircraft accessory turbines, G-E 
engineers are applying the knowledge of 35 years of developing 
and building aircraft turbines. This experience plus the manpower 
and know-how of General Electric is at your disposal to help solve 
your auxiliary power problems. 

For more detailed information contact your nearest General 
Electric Aviation Specialist- General Bleclrii Company, Section 
210-63, Schenectady S, N. Y. 



FOR MORE INFORMATION 

GEA-381S Accessory Turbines for Jet Aircraft 
OEA-5870 Air Turbine Drives for Jet Aircraft 
GEA-5871 Aircraft Afterburner Fuel Pumps 
GEA-5872 Aircraft Gas Turbine Starters 
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ace shoHTi ^phirallv in tliis fiist published 
tlirec-LTecr of tlic plane. 

niancus'erability and a tremendous rate 
ot climb. The low wing loading and 
llirust loading indicate tliat those gen- 
eral characteristics can be met. 

W'atcrton’s impressive flight demon- 
stration of the Javelin at I'amboroiigli 
sliowed off the inancmetabilits- of the 
craft. Althougli operating under a tem- 
porary speed restriction to 400 knots- 
whieh meant no blistering flypnists— the 
Javelin impressed technical observers 
with its extremeh' small-radius turns at 
/CTO feet. There was some evidence as 
the week wore on that the restricted 
speed was being interpreted somewhat 
loosely. 

\ chilling moment occurred at taic- 
nff of the Javelin. Immediately upon 
becoming airborne, Waterton would 
yank the big plane into a steep climb- 
ing turn to the left, and (so it seemed 
from a distance) just clear the runway 
witli tlie left wingtip- Landings of the 
Javelin were also notcwortliy because of 
the slow approach and landing speed 
and tlie low angle of incidence at touch- 
down-estimated at only a few degrees 
above the static ground angle. 

► Building the Plane— Production of 
the Jiivelin will be mainly at Gloster's 
Hucclecotc factory in Gloucestershire. 
This factory is now turning out a vari- 
etv of Meteors at the rate of about 10 
per month for the RAF and the NATO 
countries, as well as some of the other 
nations interpreted as being members 
of the anti-Comnmnist bloc. 

The Meteor is an elderly airplane, 
powered by twin Rolls-Royce Denvent 
engines, designed to Air Ministry spec. 
F-0 ‘40. It was the only .Mliccl jot 
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NEW USES FOR NEW METALS ... the development of new. til{h 
heet end corrosion resistant alloys In conjunction with the 
MICROCAST process opens new possibilities in the design of t»m- 
ponenl parts. Extremely costly and diflicult to fabricate 
by conventional methods, these tougher 
alloys may be readily MICROCAST to 
desired specifications with ex- 
ceptional accuracy, sound- 
ness, and surface smoothness. 
When planning and designing stressed 
parts (or MICROCAST, the Product Devel- 
opment and Design Engineer has a much wider 
choice of alloys and greater freedom in design than when 
employing conventional fabricating methods. MICROCAST also 
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fighter to be operational in World 
War II. 

► Gloster Production— At Huccleeote, 
Glostcr is producing; 

• Meteor 8, a single-place fighter, 
standard with the RAr and NATO 
countries. Span is 37 ft., length 45 ft., 
gross weight 1 5,550 lb. 

• Meteor 9, a single-place fighter-recon- 
naissance plane with cameras as well a.‘ 
guns in the nose. Span is 37 ft., length 
45 ft., gross weight 15,770 lb. 

• Meteor 10, an unarmed high-altitude 
photo airplane. Span is 43 ft., length 
44 ft., gross weight 1 5,400 Ib. 

The factory space is full, although 
not nowded; there is a little space to 
spare around the paint shop where fin 
ished assemblies are stored temporarily. 

Based on this hasty factory survey, 
and earlier knowledge of the general 
manpower and machinery situation in 
England, a personal estimate of possible 
peak production rate for the Javelin 
would be about ten or a dozen per 
month. The airplane does have a super- 
priority rating which extends down t« 
suppliers and equipment manufacturers, 
blit it docs not-and cannot, at the 
moment— extend to labor. 

Furthermore, Glostcr must compete 
for personnel in an area where there 
ate several other large indu.stries within 
casv commuting distance. Thus is al- 
wavs a tough problem in a "tight" laboi 
area, but it will be csen tougher for 
Gloster. Within the next few months 
the firm will be phasing out most ol 
its Meteor work and bringing in the 
javelin. Tliere will be a short period ol 
slack which must be taken up somehow 
if Gloster is to hold on to its produc- 
tion workers. 

Tliis has been recognized bv manage 
ment and plans are being studied tc 
minimize any changes through the 
transition. 

► Machinery — Glostet’s Hucclecott 
plant shows the typical spirseness of 
heaw, specialized machinery upon 
which American industry relies. There 
are three Hufford stretchers, one me- 
dium and two small; a large Famham 
roll and a smaller unit and a few Cin 
cinnati millers. One 5,000-ton rubber 
press handles the majority of the press 
work, with hvo smaller units to take up 
some of the load of small piecework. 

Aerojet Opens New 
Plant for Rockets 

,A new facility has been opened by 
General Tire Sc Rubber Co.'s Aerojet 
division on an 8,400-acre site near 
Sacramento. Calif., for production of 
rockets. Rato units, guided missile 
boosters and missile posvcrplants. 

.Vcrojcl's research, engineering and 
metal parts fabrication divisions remain 
al the compans''s Azusa, Calif., plant. 
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experience in products and services are available for 
your applications. 

Our latest plug-in control panels, for example, 
offer space and weight savings, simplified airplane 
wiring and installation. They minimize ground 
time and reduce maintenance costs. 

Go to the leader in aviation experience. For the 
best equipment and advice on a-c systems, call your 
nearest Westinghouse representative or write 
Westinghouse Electric Corporation, Aircraft De- 
partment, Lima, Ohio. josoos 
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Millions of Air-Borne Kilowatthours 
Protected by Westinghouse A-C Control 


Westinghouse offers actual service-tested com- 
ponents for complete control and protection of a-c 
power systems. Exciter field relays, circuit breakers, 
differential relays, exciter protection relays and 
voltage regulators have accumulated millions of 
successful operating hours under flight conditions. 

As individual units, or built into compact control 
panels, their design reflects years of engineering 
and operating experience. 

The practical a-c system for aircraft was pioneered 
and developed by Westinghouse. The results of this 
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service does not Just happen — it is the result of 
more than 45 years of aviation experience. 

9 8? of the 01 successful trans-Atlantic flights — 
up to 2937 — used gasoline supplied by an ESST' 
refinery, and none of these flights failed. 

# More recently, ESSO Laboratories here and in 
Europe have pioneered the <feiie2opfnent of 
synthetic turbine lubricating oils, which cur- 
rently are being supplied for the design testing 


of certain of the newest and largest British and 
V. S. turbo jet engines. ESSO turbo oils have 

the same time show remarfea62e load-carrying 
ability at operating temperotiiref. 

• Today, nuzrketers of ESSO Aviation Products 
— at hundreds of major airports along the air- 
ways of the world — provide long-range airline 
operators and others with the most eBicient 
ground service as well as uniform high quality 
fuels and lubricants. 
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SlIADOWGR-\PII sliows flow luttcm aioimd typical missile model flying nt 2,500 mpli. 
through test section of fiee-flight windtiinucl. Light outline of missile body is boundary 
layer. Also shown are tip vortices streaming from tail surfaces and turbulent svalcc behind 
base of model. 



LAUNCHER fires models of missiles into supersonic gale to add velocities of bullet and 
wind for liigber Much numbers, \1odel of missile (right) enclosed in plastic sabot is 

miizi’lc of launcher: base of sabot tumbles and lags hr behind model. 


Windtunnel Is a Firing Range 


The supersonic fiee-flight windtunnel 
at NACA’s Ames Aeronautical Lab- 
oratory. Moffett Field, Calif., is an old 
idea with a new Iwist. 

• Old Idea: Ballistics r.nige in wliicli a 
projectile is fired past a series of photo- 
graphic stations. lire resultant pic- 
tures, made at split-second intervals. 


permit both qualitative and quantita- 
tive measurements of bullet petfonn- 

o New Twist: I’iring range is a wind- 
tunnel, and the bullet is blasted into 
the teeth of a gale. Tire velocities of 
bullet and breeze add and produce far 
higher Mach numbers— currently up to 


Mach 8-than attumable with either 
device alone. 

The gun launchers available vary in 
caliber from 0.22 in. to 3 in. Model 
missiles or aerodynamic shapes are fired, 
using a sabot-a combined piston and 
clamp made from plastic— to align the 
projectile and fill the bore of the 
launcher. The sabot breaks away in 
pieces after leaving the muzzle of the 


^High Reynolds’ numbers ate avail- 
able with small models because of the 
high density of the air in the test sec- 
tion. For example, a 6-in. model 
tested at Mach 7 in the frec-flight tun- 
nel gives direct correspondence to a 
50-ft tnissilc at Mach 7 at 100.000 ft. 


SAE Meeting Theme: 
Supersonic Flight 

Los Angelcs-Dan Barnard, president 
of the Socictv of Automotive Engineers, 
summed up the ta.sk of the more than 
1,500 engineers who gathered here for 
the organization's recent National Aero- 
nautic Meeting witli one simple phrase. 

"Our problem is to make planes go a 
little higher and a little faster." 

ITic program for the four-day meeting 
listed 11 informal panel sessions and art 
equal number of day and night formal 
meetings on such varied topics as tool- 
ing economics, manufacturing cost con- 
trol. electronics, plant engineering, ra- 
domes, turbojet engines and icing. But 
the real theme of the meeting could 
be summed up in two words: supersonic 
flight. 

What, Avi.stion Week asked Presi- 
dent Barnard, was the convention ac- 
complishing? 

"Whatever the topic." he replied, "it 
all comes back to this: We're trying to 
produce airplanes that lift the speed and 
altitude limits." 

General Chairman William Hc-.ith 
had another answer tor the same ques; 
tion. "WcTe exchanging information." 
he said- 

An engineer said: "It’s a good chance 
to find out what the competition is 
doing.” • 

Tire competition obviously was busy. 
As the problems of supersonic flight 
multiply, the ways of solving them in- 
crease in greatCT ])rnportion. 

► Ideas on Forming-Tlic informal Air- 
craft Production Forum session on 
forming gave a good example of the 
multiplicity of solutions. Planes operat- 
ing in transonic and supersonic ranges 
require heavier materials. These heavier 
materials man greater pressures in 
forming, bringing such problems as dies 
breaking up. Nmv materials, new equip- 
ment and new techniques obviously are 
called for, but agreement ended there. 

Should material be formed in a soft 
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NOW you can buy Tube Fittings and Hose Ends from Weatherheod, 
source inspected to approved quality control methods, packaged, 
sealed and stocked under controlled BONDED conditions. 



HERE’S WHAT YOU GET . . . 
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tien Always Available 


Write for our illustrated brochure A-300 Supple- 
ment on Weatherhead Fittings and Hose Assemblies. 
Address: The Weatherhead Company, Dept. E, 
300 East 131st Sti eet, Qeveland 8, Ohio. 



toiulitiou and then heat-treated, or 
licatetl and then formed? 'Ilicre was 
mi sulution— iiltiiiiiigh tlic argnnieiit it- 
self was heated. I’toponcnts listed these 
advantages of hot forming: easier fomi- 
iog, more exact forming. Opponents ob- 
jected to diincnsiomil clianges wrought 
by cooling. 

Althougli plastics can be fonned in 
extreme shapes the)- do not hold up in 
many cases and several engineers cau- 
tioned against tendencies to go ot’er- 
board on tins material. 

Boeing disclosed that it is patenting 
:i washawat' plaster witli svliicli plastic 
can be fonned over a plaster mold which 
is then washed away rather than chipped 
out with a haniinct at the risk of injury 
to the part. 

► New Appioaclics-Two production 
techniques drew a great deal of interest: 

• Lockheed’s new shot-pcening method 
of contouring slieet uses air pressure for 
blowing small shot through multiple- 
heads onto the sheet. No form is used 
but a stilled operator is required. 

• Nortli American’s die-quenching proc- 
ess forms heated part, tlicn liquid-cools 
it to room temperature while still in the 
die. Springback and warping are thus 
eliminated. A die pressure as high as 
10,000 psi. is used. No finish forming 
is required. North American reports 


’J'hc French Atar lOlC axial-flow turbojet 
engine, which is rated at 6,160 lb, thiusl 
normally or 9,100 lb. with aiterbumcc. Top 
view shows turbojet mounted atop a 
French Air Force S.E. 161 Languedoc for 


tiiis is now an accepted production 
technique there, with more tlian 11,000 
parts tunicd nut in tliis inaiinet. 

One production panel considered 
ways to introduce design changes with 
minimum delay and confusion in pro- 
duction. Another took up methods of 
quality control to reduce production 
costs and raise quality levels. Another 
panel covered plant layout. 

Conclusions in general were similar 
and familiar: Old methods can’t be 
summarily discarded while nav tech- 
niques still are in tlie experimental 
stage; whether a new tccliiiiquc can re- 
place an old one depends on the in- 
dividual case; new techniques mean new 
problems. 

But one conclusion was obvious; A 
tremendous manufacturing expansion is 
underway in Idle new supersonic eta. 

Some papers at the formal meetings 
were presented by strange faces with 
new ideas; others wae delivered by 
familiar faces plugging away at familiar 
thcmcs-such as Convair’s Ernie Stout 
and liis ’’Highspeed Water-Based Air- 
craft." 

Tire reason for all this emphasis on 
supersonic flight was all too clear from 
the leading topic at the heavily-attended 
confidential session Thursday night; 
“Sosict Air W'eapons.” -W|C 


flight testing: lower view is a closeup of the 
engine’s exterior. 1'hc lOlC has seven 
comptessor sbgcs, 1 turbine stage. It is 
112 in. long, 3-1.9 in. in djameter and 
weighs 1,150 lb. dry. 



Iron-Constontan 


Copper*Constantan 

Chromel-Alumel 


FOR MEASURING 
TEMFERATURES IN AIRCRAFT 





ANS540-1 18 MM. iion-constantan 
Sparkplug-gasket type thermo- 
eouple for measuring cylinder-head 
temperatures. Also available in 
copper-consCantan and in 14 MM 
aiae for either materiaL 
AN5S4G.2 Iron Constantan Spark- 
plug-gasket type with copper ring 
for 18 MM plugs. Wire guard and 
supporting bracket are stainless 
steel and conductors are protected 
with flexible heat-resistent sleeving. 
ANS539 terminals are silver- 
soldered to leads. 

AN554I-1 Iron Constantan Bay- 
onet Type thermocouple with junc- 
tion located in silver tip. Spring 
used with this thermocouple* wilt 

AN5S45-1 Chromel-AIumol Tail- 
pipe Thermocouple. Insulated with 
a temperature-resistant ceramic and 
overbraided with stainless steel 
wire, this thermocouple is built to 



THE LEWIS 
ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 



A BIG FRENCH JET 
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DURANICKEL 

may easily provide the 
spring properties 
you need in a 
corrosion-resisting alloy! 

You might look a long time before finding another 
alloy with all the advantages of Duranickel. 

A wrought alloy, Duranickel is age-hardenable. 
or capable of having its hardness and strength in- 
creased by thermal treatment — and has the de- 
pendable corrosion resistance of Nickel. 

And that’s only the beginning! You can figure 
for yourself just how valuable Duranickel could 
be for a spring application of yours when you con- 
sider its other principal characteristics: 

up to 600%. ® ’’ ’’ 

- ready workability 

As a typical example of Duranickel's usefulness, 
let's examine briefly the new Kidde 4-stage com- 
pressor shown above. 

Developed for pneumatically-operated airborne 
equipment, this lightweight compressor has neither 
connecting rods, wrist pins nor other complications 
required by conventional design, Instead, a crank- 
shaft-riding cam simply pushes the pistons into 
their cylinders. A scotch yoke and sliding rod re- 
verses the first piston while compressed air from 
preceding stages retracts the others. 

For the disc valve in the first stage which is 
intricately shaped and then heat treated, the de- 
sign engineers of Walter Kidde h Company, Inc., 
specified age-hardenable Duranickel. They also 
called for Duranickel for valve assist springs. 





Duranickel is well able to withstand the high 
temperatures encountered in meeting the severe 
requirement. It is not affected by moisture 
squeezed out of the air during compression. And it 
oilers high strength to prevent warpage. 

Put Duranickel down in your book for work- 
ability, too. It can be hot-worked, forged and cold- 
worked. 

It is most readily machined in the annealed con- 
dition, and is commercially machinable in other 
conditions at hardnesses up to 275 BHN. 

Duranickel can be joined by commonly-used 
welding, brazing and soft soldering processes, 

You'll find detailed engineering data on Dura- 
nickel (and its companion alloys, Duranickel “R” 
and Permanickel®) in Technical Bulletin T-32, 
"Engineering Properties of Duranickel,” A copy is 
ready and waiting for you. Write us for it 

Meanwhile, keep Duranickel in mind for any 
applications where corrosion resistance, high hard- 
ness and great strength are needed in high stress 
application. Remember, though, that Duranickel, 
like other nickel alloys, is now on extended delivery 
because of defense requirements. So it is important 
to include NPA rating and complete end-use infor- 
mation when srou place orders. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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THRUST & DRAG 


Ihe model aiqilanc business is grow- 
ing up. With ses’cral million hobbyists 
buying as much as $3U million of sup- 
plies and equipment each year, the in- 
dustry has come a long way from the 
haid-balsa-and-mimcr^raphcd-plan kits 
of the Thirties. 

Much of this spectacular growth 
happened during the postwar years. 
Models have gotten more like the ted 
thing. TTie "old men” of the hobby 
have stayed on, and a whole new gen- 
eration has moved in. Radio<ontrolled 
miniatures, control-line acrobatic and 
team races have added color and appeal 
to the game. Powerplants run the 
gamut from the strong right arm of the 
modeler through puisejets and com- 
pression-ignition engines to solid- pro- 
pellant rockets. Cunent speed record 
stands somnvhcrc around the 160 mph. 

,\nd most important— thousands of 
kids arc rxised through the early learn- 
ing phases of aerodraamics, stnictures 
and powerplants. TTiey constitute a 

H ective reserve of engineers. A&E 
allies, pilots and scientists to sup- 
port the entire American aircraft in- 

Maybe the rest of the industry should 
take leads from firms like Gmmnian or 
Plymouth Motors and sponsor a meet 
or donate a trophy or loan some acreage 
for flving. It would pav off. 

-DA,\ 



CARGO-CARRYING F-84 


This Republic F-84 uses a salvaged external 
fuel tank for small cargo job, “Cargo tank,” 
idea of personnel in 31st Fighter-Escort 
Wing, is padded on inside and fitted with 
safety sbjps for securing packages. Units 
toted have included tubing, gaskets, valves, 
brackets, fitting, couplings, miscellaneous 
hardware and service bulletin kib. 



cokudi 



14 COLORS TO IDENTIFY... 
CODE... DECORATE... TRIM 

No other tapes offer you so many colors 
... to multiply your Ideas and uses for 
this cost-ciilting tool. Mystik Brand 
Walerjiroof Cloth Ta[>es come in 14 
colors — while, black, red, green, blue, 
yellow, brown, wine, pink, tan, lig/tl 
blue, Ug/it green, gray, olive drab. 

Mystik Brand Tajies often replace 
paint 8tri]>ing on products . , . provide 
a colorful hinge or binding. No wonder 
the worlrl's largest maker of self-slik 
waterproof cloth tapes offers you this 
extra advantage . . . cofor.' Write for 
information and samples. Mystik 
Adhesive Products, 2643 North Ki'ldare 
Avenue. Chicago 39. 

>lf-Sllk Woterproof Cloth Topes - U celersi • 
scaoled Cloth Tapes • Mystik Proteclo-Moskr 
ystik Dri-Pipe« Insulation • Mystik* Fre< 
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PRODUCTION 



Canada Aviation Expands to Make Orenda 



• A. V. Roe opens plant 
for CF-100 engines. 

* Peak production sched- 
uled for end of 1953. 

Canada’s first engine factory to mass- 
produce turbojets recently opened at 
A. V. Roe Canada Ltd., Malfon. Out. 

This new. windowless 700,000-sq- ft. 
jet facility for building the company's 
Orenda was completed in little more 
than a year. During this time all nia- 
cbincry and manufacturing accessories 
were procured and installed. 

Before tlic plant was opened, planned 
output was doubled on government in- 
struction. without changing target dates. 
Peak production is scheduled for the 
end of 195J, 

► For Two Fighters— Tlie Orenda will 
power the Avro-dcsigned CF-100 Ca- 
nuck twin-engine all-weather fighter, 
produced in a facilitv adjoining the en- 
gine plant. Orenda will also be sup- 
plied for F-86 Sabres being made by 
Canadair Ltd. at Montreal, under 
license from North American .Aviation. 
First of these Canadair-built Sabres 
powered with Avro’s Orenda was test- 
flown toward the end of September, 

► Wide Effect— More than 400 sup- 
pliers are producing 70% of the parts 
needed to make the Orenda. Many of 
these 400 facilities arc new ventures in 
Canada— set up in the last t«-o years by 
American and British companies. 

Establishment of the new Orenda 


plant has attracted production and man- 
ufacturing .skills needed in Canada's 
aviation industrs'. From the U.S. and 
Great Britain have come design special- 
i.sts and skilled workmen wlio arc train- 
ing Canadians. 

New facilities have been set nj) for 
the manufacture of high-temperature 
alloys and the processing of special high- 
alloy and aluminum forgings for jet 
blades. New manufacturing plants have 
been built for making special gearbox 
assemblies, large-size ball and roller bear- 
ings, and for machining and beat-treat- 
ing large-diameter castings and other 
fabricated components for jets. These 
are but a few of the related factors 


which will ha\e a permanent effect on 
tlie Canadian aviation industry. 

► Plant Details— The main production 
building of the Orenda plant covets 
462.000 sq. ft., including receiving 
docks and offices. Tlicrc are eight self- 
contained zones, each about 50,000 sq. 

except washrooms an^ servicing equip- 
ment. which arc elevated to save space 
for the installation of machinery. 

The square-plan building permits pro- 
duction lines to be tun in either direc- 
tion. There is 22-ft. lieadtoom through- 
out the plant. Tlie steel structure is 
capable of faking 3-ton cranes. 

Windows are eliminated, except in 
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CHRYSLER AIR RAID SIREN 
con warn a circular area 8 miles in diameter 


Mt A stsvir of their victor)' et long Island in 1776, 
the British were able later to take New York 
and begin other successful campoigns along the 
Atlantic seabaard. 

All history is filled witli military disasters to armies and 
peoples, which could have been prevented, had adequate 
warning beerr given of the impending attack. 

Today, a system of Chrysler Air Raid Sirens, remote- 
controlled by ingenious utilities circuits, can warn an 
entire city in a matter of seconds! Thanks to the unusual 
power characteristics of its mighty 180-horscpower 
industrial V-8 engine, each Chry.sler Siren can send a 
shrill, vibrant warning four miles in every direction. 
No other siren available today can match such per- 
formance. Civil Defense 'officials in many cities have 
discovered that the tremendous power of the Chrysler 
Siren means fewer units for complete coverage. 

Each Chrysler Siren has its own self-contained power 
plant and is designed for operation by remote control or 


manually, should the situation require it. This means, 
too, that Chrysler Sirens can be used on moving trucks 
or boats for added safety or convenience. 

Your own comparison will prove the greater economy, 
efficiency and practical advantages of a warning system 
employing Chrysler-engineered Sirens. For specifications 
and information on what protection your community 
requires, write . . . Siran loyoirf Sarviea, Morina and Industrial 
Ensln* Oiviu'on, Oiryilar Corporolron, irtnlon, Midiigao. 


Defense is o vital need, shared by all. Join and 
assist the Civil Defense group in yeur aieo. 

CHRYSUR 

AIR RAID SIREN 
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Standard -Thomson 

Shut-ofiP 
Valves 


For fuel and hydraulic systems, 
Standard-Thomson Shut-Off 
Valves give three major ad- 
vantages: 

!• Standard -Thomson com- 
bines the proved sealing power 
of soft, synthetic rubber with a 

During the entire v^ve cycle, 
the seals are mechanically re- 

not wear or bear on the seals. 


r 


• Wear-saving, 
retractliig seals 

• Override far 
pesilive posilioning 

• Simple, one- 
direttion atlvator 


2» For positive posilioning of the gate, the 
unit embodies a mechanical everriae which 
disengages the actuator in full-open or full- 
closed position, 


3» Use of a uni-directional, planetary ^ar 
actuator makes possible important savings 
in the design and cost of switching mecha- 

"'swndardlThomson Shut-Off Valves are 
furnished in diameters of I ' to 3 includ- 
ing a manually operated 2' unit. The basic 
design can be adapted to shut-off service 
for any medium. For details, write: 

STAMOARD-THOMSON COarOIATION • DAYTON 3, OHJO 


Standard-Thomson 


Makers of USAF-appreved bellows • valves • lights 



Crankcase Borometrlc Tech-Forge Veporproof 

Pressurizing Valve Pressure Valves Flesible Couplings 'Cebln Lamp 


' tioning, and the roof is decked with 
' precast concrete panels plus cotk and 
standard roof insulation. The plant will 
I be ke^t at a constant 75-deg. tempera- 

Dust both inside and outside the 
plant is carefully controlled by treating 
the floors, and landscaping and paving 
all approaches to the plant. Weather- 
protected passages and vestibules have 
clectio-automatically operating doors for 
cleanliness and to keep heat losses down 
during Canada's cold winter. 

There are six engine test cells built 
of steel and heavy concrete. This in- 
stallation covers 54,000 sq. ft. and is 
soundproofed to the outside with in- 
take and exhaust sileneing equipment. 
Hooked to the test ceils is storage space 
for 420,000 gal. of aviation kerosene. 

Service buildings cover 70,000 sq. ft. 
A new overhaul extension already under 
construction covets 50,000 sq. ft. Stor- 
age and inspection quarters occupy an- 
other 67,000 sq. ft. 

► Equipment— In the main plant each 
production line has a battery of floor- 
supported jib cranes. These can lift, 
maneuver and place a compressor casing 
into a fixture and move it from one 
machine to the next where another 

The standards room, where inspec- 
tion instruments ate regularlv checked, 
has its own air conditioning and control 
equipment to maintain a constant 68 
deg. and 45% humidity. 

Production heat-treat and process de- 
partment is also completely self-con- 
tained. is able to do chromating and 
chromic acid anodizing. And there is 
a heat-treat laboratorv where a test piece 
from each batch of parts going through 
the heat production lines is tested. 

.Ml major components are handled on 
a straight-line production system. In- 
spection operations are carried out as 
part of production so that at the end 
of the line each article has been passed 
out as satisfactory. Production lines 
concentrate on one particular part for 
perhaps a week, then ssvitch over to 
production of a slightly different piece, 
after which they return to making the 

Tile plant is lighted with 8 mi. of 
fluorescent lighting, giving between 34 
and 40 foot-candics of light at the work- 
ing level. 

A diesel-operated emergency standbs' 
generator big enough to supply suffi- 
cient lighting for the plant cuts in when 
there is a sudden drop in the main volt- 
age supply. 

Production of the Otenda is directed 
bv Tliomas S. MeCtae. general man- 
ager of Avro's Gas Turbine dis'ision. 
McCrae comes from the United States, 
and was formerly with General Motors' 
.Mlison division, where he was assistant 
director of engineering. 
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Metalbond Wing for Super Conaie 



Lockheed Aircraft Corp. is setting up 
a production department for use of 
metalbonding to assemble the sec- 
ondary structure of the skin panels on 
the inner wing for the Super Constella- 
tion. At the same time the company 
continues development work on this 
production process for adhesive joining 
of metals. 

For the past year and a half Lock- 
heed has made extensive tests of many 
structural adhesives for physical prop- 
erties and analyzed structural designs 
for metalbonding application. It has 
made numerous pilot-plant runs using 
production-type facilities tor surface 
preparation and metalbonding assem- 
bly. Test panels from these runs have 
been proof-tested for required loads. 
^Metalbond Advantages — Utilized 
properly, a metalbonded assembly offers 
these advantages over riveted and spot- 
welded unit^ Lockheed production 
methods engineer S. W, Golem re- 

• Optimum outer skin smoothness. 


USAF CONTRACTS 


Following is a list of recent USAF 
contracts announced by Air Materiel 
Command: 



• No stress concentration points on 
bonded areas. 

a Cost savings up to 30% through sim- 
plified assembly techniques when pro- 
duction quantities are sufficient to 
justify tooling expense, 
a Dissimilar metals can be joined, 
where galvanic action nonnally would 
take place. 

• Non-weldable metals may be used for 
liquid- or pressure-tight joints. 

• Cieatec utility of thin skin for light 
structure design, because "canning” 
does not occur in assembh. 

• Weight savings— in some instances up 
to 15%— through more efficient use 
of material, r^uefion of fasteners, 
elimination of sealants, etc. 

• Higher total Strength- 

Pilot runs on metalbond assemblies, 
compared with production rivet assem- 
blies, indicate heater production out- 
put per square foot of factory floor 
space. Golem says. Increased savings in 
production also are seen with new 
methods to reduce curing cycle time. 



BkoLai fifl epedSed by 90% of ja oircroA rniken. 
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DRIVEN 
PUMPS 

FOR AIRCRAFT 


MOTOR 


#23383 

PROP FEATHERING PUMP 

5 G^.M. at 1000 P.S.I. 
Intennittent 24 V.D.C. motor. 
Weight 21.0 lbs. 


#20093 FUEL HEATER PUMP 



Fast Writeoffs 

Accelerated tax amortization for man 
ufacturers expanding their defense fa- 
cilities is granted by the government in 
the form of certificates of necessity. 

In the following list of recent certifi- 
cates. company name is given, followed 
by product or service, cost of construc- 
tion deemed necessary for defense ex- 
pansion, and tlie percentage of the 
e«>ansion cost allowed for fast write- 
off. Fast write-off permits properh’ to 
be depreciated in five years. 
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Thompson firsts that moke 
T.P.M. valves host 

Thousands of Thompson T.P.M. Valves are 
piling up amazing service records in military 
and commercial aircraft engines. Hundreds 
of hours of severe service leave T.P.M. Valves 
looking literally as good as new. Time between 
valve overhauls is lengthened. Maintenance 
costs are reduced, lost flight-time due to 
valve failures has been practically eliminated, 



Her< 


why . . 


T.P.M. is the new valve material developed 
by Thompson to give greater corrosion re- 
sistance and higher strength. 


SHOT PEENING 


mechanically hardens T.P.M. stems b 
vide longer service with less wear, 


CONTROUED ATMOSPHERE 


application of a Thompson-developed hard- 
facing material by arc-weld, assures a tough, 
homogeneous layer to resist high head 


ENGINEEREO HEAT TRANSFER 


the sodium cavity is carefully designed to 
provide the correct rate of sodium cooling 
of stem and head. 


i 




VALVE DIVISION 


^Thompson Products. Inc 


eilVIlANO IT, OHIO 




FINGER ON THE PULSE... 


Can a man jiitnpfromeighc miles up — and live? 

In its exhaustive study of high altitude bail- 
outs the Aero Medical Lahoratory of the Air 
Research and Development Command's Wright 
Air Develcmment Center has conducted numer- 
ous tests. Few of these were more spectacular 
ih.in the world's record jump of Major Vincent 
Mazza, USAF. 

Major Mazza fell free in his special ejection 
seat for 27, 576 feet before his chute automatically 
opened, bringing him down the additional 14,600 
feet in safety. And at every instant of this drop 
the Air Force had its finger on his pulse. . . and 
temperature. .. and respiration. His equipment 



weighed only 70 pounds yet it included a com- 
plete Dendix-Pacific Telemetering System which 
radioed his physical condition to the ground 
station. 

Bendix-Pacific developments, like its sub- 
miniature Telemetering Systems, are meeting 
today's control problems with advanced and 
pmcrical electronic developments. 

This division specializes in radar, radio 
control, electronic servo components and tele- 
metering systems which can serve you ierta-. too. 

Ii"r/'re /or n Jrec copy nj a bookUl licscrihiiij- this 
c/ivisinn's coiilribiilion to electronics. 






S-55 Proving Run a Success, LAA Says 


Blit Kome mainlt'iiance ] 
from military to civilian 
By William J. Coughlin 

Inglewood, Calif.— Proving nui of 
Los Angeles Airvvats’ first S-55 lielico])- 
ter turned up u minibcr of niaintenana' 
problems but showed the Sikorsky er.ift 
easily adaptable to the world’s first cer- 
tificated helicopters airmail route. 

'The S-55 fias proved to be a first- 
dass piece of ct|iiiijmcnt maintenance- 
wise,” says LAA President Clarence 


jroiiicms involvin" conversion 
use are encountered. 

Belinn. "We've had a minimum of 
trouble with it and have received maxi- 
mum cooperation from the Sikorsks’ 

Most of the maintenance problems 
concerned conversion of the S-55 from 
militarv to civilian use, according to 
LAA Superintendent of Mahitenancr 
Harry Bottetud, 

► Scheduled Operations— Pilots have full 
confidence in the craft after flying it 


on twicc-dailv schedules over the line s 
Route B between Los Angeles and San 
Bernardino. One pilot said tbe S-55 in 
comparison with the S-51 handles like 
a Cadillac compared to a I'otd. 

LAA has now taken delivery on its 
second S-55 with three more on order. 
'Hie line also operates three S-51s on its 
550-ini. route. 

The first S-55 was undergoing 240-hr. 
inspection when the second was deliv- 
ered. The 240 hours were compiled be- 
tween June 10 and Sept. 12 with a 1-hr. 
training flight daily supplementing two 
2-hr. scheduled flights. Tliirty-liour in- 
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Flight Sifflulotion 
WALK-IN ROOMS 

VIBRATION and 
ACCELERATION 
TEST FACILITIES 

ipment has always been foret 


BOWSER 

TECHNICAL REFRIGERATION 



ipectiuiis therefore fell due about once 

A broken exhaust-valve push rod 
caused a forced landing on Sept. 5 but 
the pilot set the craft down in a field 
on auto-rotation without damage. 

One reason for LAA's enthusiasm was 
dear during the 2‘tO-hr. inspection. 
\Vhere it required a full day to remove 
the rotors, rotor head and main gear 
box of the S-51 Botterud's crew did the 
same job on the S-5? in two hours. 

After the S-5S's threc.mouth proving, 
a number of modifications were made; 
others still are in the planning stage. 

► Instrument Panel— Major instrument 
panel changes are planned, invoh'ing 
both instruments and switches: 

• Sper^ H-5 Gyro Horizon and Sperry 
C-2A 6yrosyn electrical compass, now 
in use in the S-51s, will he installed in 
the S-55s. 


■ Caib air temperature indicator may 
be replaced with a carburetor mixture 
temperature indicator, since operations 
feels the latter is more accurate. A test 
gauge is being installed to gather data 
necessary for CAA approval of the 
change. 

• Volt aninieler and hydraulic servo 
pressure gauge, as well as the carb air 
(or mixture) indicator will be moved to 
bring them from far to the left of the 
pilot to a position more nearly in front 
of him to eliminate parallax error. 

• Dual instruments for training pur- 
poses, such as manifold pressure gauge, 
tachometer and airspeed indicator, will 
be installed. 

• Switches and safety guards for the 
servo battery and generator will be re- 
arranged for a more convenient switch 
grouping. 

► Boost Pump— Another major modifi. 
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cation is conversion to an automatic 
auxiliary fuel pump. As a safety factor. 
Operations prefers to make the boost 
autumatic rather than depend on the 
pilot’s memory. Installation of a pres- 
sure switch tapped into the fuel system 
will automatically cut in the fuel boost 
pump in event of any drop in pressure. 

To prevent the boost pump from 
operating during starting operations, a 
microswitch will be installed on the 
mixture control so that the b' 
function only when the engine 
idle cutoff. 

A red light flashing on the 
the pressure pulsates «’ill 
pilot he is operating on his ; 

► Lights— Several of the changes 
lighting to adapt the military m 
LAA’s mail operation. 

• Location of landing lights on t 
tom of the aft section proved to 
satisfactory in night flying, sine 
trlt deflected the lights downwai 
the pilot was unable to see the h' 
ahead of him as he approached, 
approved shifting of rtie landing 
forward to the engine access doc 
the front of the helicopter. 

• Installation of a flashing red n 
tion light on the rear is planned to 
the craft more easily visible at nig 
the busy Los Angeles Internationa, 
port area. 

• Landing light switch bracket 
stalled and switches moved near 
pilot’s thumb on the collective t 
stick. Previously, pilots faced with 
cessity for frequent night landings 
takeoffs along LAA’s 15-heliport to 
found landing light switches in an a 
ward position. 

• Other changes involving lights 
dude relocation of the cargo comp; 
ment light switch in a more convenii 
position and fabrication of a load: 
light to be mounted on the landi 
gear strut to facilitate marl handling 
night by illumining the side of t 
helicopter. 

►Sadio— Complaints from the pilots 
excessive radio background noise h 
to discovery that loose magneto shieh 
ing. which could not be clamped 
curely, was causing the interfereno 
Maintenance first installed jumper boni 
from harness to shield to breaker hous 
ing with fair, but not perfect, results 
Special magneto shields, ordered froir 
Scintilla, ate now being tested. If satis 
factory, they will become permanent 
equipment. 

► Passenger Operations— Future passen- 
ger operations will requite, in addition 
to installation of seats, two other 
changes, one minor and one major: 

• Installation of a “fasten safety belts-no 
smoking” sign in the cabin. 

• Relocation of the aft electrical com- 
partment. At present the only access to 
the aft baggage compartment is from 
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\mericas by air 
and COLLINS 


Keep good neighbors in touch 


Overnight to Buenos Aites . . . daily via the short route down 
South America’s west coast . . . this is the "Red Carpet” ait 
service that has made Panagra one of the leading international 
airlines in South America. The men who pilot Panagea’s luxury 
fleet of DC-6’s and DC-6B's rely on Collins’ communication and 
navigation et]uipraent to maintain daily, overnight sers ice 
on schedule. Collins research, design and precision produaion 
skills provide Panagra with radio and electronic equipment 
second to none in accuracy and dependability. 

Known as the "World's Friendliest Airline”, Panagra treats 
every customer as an honored guest, acrually rolling out a 
red carpet at every airport of call. El Inter Americano, Panagta’s 
deluxe service, is the ultimate in air travel . . . extra fast, with 
such luxury flight features as the Fiesta Lounge, Gourmet Galley 
meals, bed-sized berths and pressurized cabins. In its 24th pas- 
senger-pleasing year, Panagra remains the only International 
airline giving daily DC-6 service to our South American neigh- 
bors. Panagra's silver streaks across the equator tie North and 
South America with bonds of acquaintance, keeping 
good neighbors in touch. 


COLLINS RADIO COMPANY, Cedar Rapids, Iowa 
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iiiiide tlie cabin where tlic access door 
would be difficult to reach when seats 
are installed. It is planned to relocate 
the electrical equipment, such as radio, 
battery and inverters in this cargo com- 
partnrent and make the present electrical 
compartment into a baggage compart- 
ment since it has an outside access door. 

► Maintenance— Se\etal changes base 
been recommended bv Botterud to 
speed up ground work: 

• Inductor vibrator will be relocated. 
In its present position, mechanics have 
to disconnect the lead between the in- 
ductor vibrator and the magneto to 
slip out the engine ring cowl. By shift- 
ing the inductor vibrator over a few 
inches this will be unnecessary. 

• Clips will be fabricated to replace the 
cotter pins now holding the ring cowl, 
to speed up access. 

• Ait filter will be reworked for quick 
removal. It now takes from 12 to 15 
min. to remove and install the filter, 
which must come out every 30 hr. Re- 
moval time will be cut to a few seconds 
by replacing present screws and nut 
pjates with quick disconnect fasteners. 

• A center section support, as a safety 
factor, will be provided on the throt- 
tle cross shaft, which is in a position 
where it could be bent easily during 
maintenance work on the nearty clutch 
compartment, 

► Early “Bugs”— LAA’s discrepancy re- 
ports on the proving tun reveal some of 
the “bugs” found in the S-55: 

• High-frequency Butter and constant 
hunting of auto trim stabilizer fins dur- 
ing flight loosened rivets at the root 
of the stabilizers. An S-55 crash in 
Texas which killed two Air Force offi- 
cers is believed to have been caused 
when these stabilizer fins tore loose in 
flight and fouled the tail rotor. LAA 
has replaced the rivets with Chern 

Navy reports that removal of these 
stabilizers results in no change of flight 
characteristics at speeds below 90 knots. 
LAA operates below that speed and may- 
ask permission to remove the fins. 

• Left nose strut, passing through the 
engine compartment near the exhaust 
tailpipe, overheated to th^oint where 
it was too hot to touch. This resulted 
in an unlevel position of the aircraft due 
to uneven strut elongation. This in 
turn resulted in an unstable condition 
at low rpm. with the blades out of 
phase. It also meant possible warpage 
of the left nose strut which would re- 
sult in the wheel not centering after 
takeoff, thereby causing loosening of 
the left nose scissors during roll on 
landing. 

LAA attempted to correct the condi- 
tion by installing an experimental alu- 
minum shield lined with asbestos be- 
tween the strut and the exhaust pipe. 
Pressure in the strut also was lowered. 
These measures brought some relief. 


T-W mm the 





• Save doys ol engineering 
and plonning — the information 
you 'need is in the T-W files. 
Bring your contract problems to 
T-W — take advantage of pre- 
vious experience and collected 
data. T-W men can help you 
with your bid; show you how to 
approach the job; how to install 
the equipment and how to pro- 
duce the parts. The listing at 
right shows a few of the items 
which T-W customers are pro- 
ducing on T-W welders. Call on 
Taylor-Winfield and the men 
who know horn experience how 
to handle specifications cover- 
ing ordnonce items. 

Write, wire or phone Taylor- 
Winfield. 



® TAYLOR- 
WINFIELD 

RESISTANCE WELDERS 


THE lAYLOH-WINFIELD COMPANY • WARREN, OHIO 
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Effciency 
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Model #9321 illoslraicd. has explosion 


HARMAN EQUIPMENT COMPANY 

360S East Olympic 8M„ Los Anpelos 23. Colif. 


When you think of 

STAINLESS STEEL ^ 

FASTENINGS 

think first of ^ ^ 

ANTI-CORROSIVE 0 ^ '' 

Ami-Corrosive has millions ot stainless steel fasleniiifs 
in stock for immediate delivery . . . plos exceptional pro- 
duction capacity that can (iU your requirements beyond 
stock items faster, belter.’ 

fUEE — Write lor Slids-Chorl 52C which 



bill tests arc not yet conclusive, 
a Damage to copper ring assembly of 
the free wheel unit was uncoveted by 
early inspection. Damage resulted in 
excessive end play to the main drive- 
shaft and copper chips in the free wheel 
unit. Sikorsky supplied an experimental 
nylon ring which proved verv satisfac- 

• Rivet trouble developed when droop 
rCbtrainer rivets loosened, threatening 
loss of counterweight arms. Cause was 
attributed to pilot technique. Normal 
procedure for low pitch bolds the blades 
dawn on the blade rest; when the slight- 
est pitch is applied at high rotor rpm., 
the counterweights snap out ven’ swiftiv, 
putting a tremendous shear force on the 
rivets. Maintenance remedied this bi’ 
replacing the rivets with stress screws 
and Elastic Stop Nuts. 

• One of the main blades was replaced 
after a 3-in. separation appeared at the 
bonded edge of one of the inner pock- 
ets. This separation appeared in lesser 
degree in other pockets, which also dc- 
\elopcd cracks ,it trailing edge rivets, 
Sikorsky worked closely with LA,\ on 
this problem, 

• Cracks in tlic stnictuie at the base 
of tlie battery rack led LAA ground 
crews to believe the battery tack was 
improperly supported, llicy repaired 
the crack and installed battery support.^ 
with sHCCess- 

■ Iin|>roper tooth jiattem in the tail 
rotor gear box resulted in scuffing and 
tolling over of material on the outer 
edge of the gear teeth. The gears were 
tc|)laccd with new factory parts. 

• An oil leak in the free wheel unit 
was traced to a defect in the machined 
face of a casting. “It appears that in- 
sufficient material was remosed to true 
np surface during nianufacturc,” says 
the r.AA report. 

• Sharp edges of holes cutting into an 
O ring caused nose seal leakage on four 
oce.isions. The holes were stoned and 
polished smooth by Maintenance to 
eliminate the trouble. 

• Routine inaintcuance problems in- 
cluded a slight le-ak at the parking brake 
valve, chafing of exhaust muff bolts, and 
chafing of a short push-pull rod on a 
servo les’cr in the main gear box, 

► .Analysis— Maintenance Superintend- 
ent Botternd feels that positinn nf the 
P&W R1 540 engine in the forward po- 
.sition with wide-opening access doors 
is a great improvement os’er the S-51. 
As some of the less obvious advantages, 
he cites smoother engine operation and 
less magneto trouble. Magnetos, no 
longer below the engine, are freer from 
oil drippings. 

One of Botterud’s main complaints 
about the S-55 concerns difficulty in 
removing various sections of cowling on 
the military version. Cowling covering 
the transmission nil cooler and fan 
assembly, which must conic off every 
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FOR THEMSELVES 



Nearly 4000 
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CASTERS 
& WHEELS 


• Save Money, 
Floors, Equipment 
and Time by using 
DARNELL Casters 
and Wheels . . .Al- 
ways dependable. 





30 hr., is held «ith screws and nut 
plates. Botterud would prefer cam locks 
there. 

The cowling to tlie main gear box 
also is a problem to get on and off, he 

Fairing over the fuel tanks on the 
bottom of the aircraft is held in place 
by numerous screws and nut plates, 
which LAA would like to see replaced 
svith quick-disconnect fasteners. 

Another maintenance difficulty is that 
operational specifications put 6\'erhaiil 
out of phase. The main rotor liead re- 
quires overhaul at 360 hr., but the 
dampers, a part of the head, ate sched- 
uled for 600-br. overhauls. Two over- 
liauls on the main rotor head tlsus get 
tlic dampers out of phase and me 
ground crews arc unable to overhaul 
them as a package. Likewise, the genera- 
tor attached to the main gear box has 
a 500-hr. overhaul period while the 
gear box itself Itas a 300-hr. period, 
again throwing maintenance work out 
of phase. 


OFF THE LINE 


Hawaiian Airlines has carried out a 
thoughtful idea for the benefit of its 
passengers and crews. Walkways to the 
planes are raised a few inches above the 
tamp. This helps to keep feet dry when 
sudaen downpours, to which the Is- 
lands are sometimes subjected, tem- 
porarily flood loading areas. 

Pan American-Grace Airways is in- 
stalling R2000 Pratt & Whitnev Air- 
craft engines in several of its DC-3s 
operating in South America to help 

E lanes carry a payload out of such 
igh fields as La Paz’s El Alto Airport 
(13,398 ft.) in Bolivia. First installa- 
tions have been completed and are in 
operation. 

United Air Lines is installing Bendix 
Scintilla portable airborne ignition ana- 
Ij'zers on its fleet of six Boeing Strato- 
cruisers. An additional six Scintilla 
units are being installed on UAL's 
DC-6s (or -6Bs) for service test. An 
airline spokesman savs the decision or: 
UAL’s Convair 3-lOs will "probably 
parallel tlic decision we reach on the 
DC-6s." In this installation the analyzer, 
may be carried aloft whenever it is con- 
sidered necessary. 

Engine malfunctions on Trans World 
Airlines’ 049 Constellations have taken 
a sudden drop, according to airline 
spokesmen. Part of the improved per- 
formance is attributed to using new, 
tight-fitting piston rings, using new 
cylinders in critical locations and pull- 
ing 100 hp. less in cruise. 



AVIATION WEEK, Oclober 20, 1952 


NEW AVIATION PRODUCTS 



Slratos Units Cool 
Hot Sabre Cabins 

A now refrigeration unit for North 
-American F-86 Sabre cockpits is being 
siripped in quantity by Stratos div., Fair- 
child Engine & Airplane Corp. 

Tlie equipment, NURH15, delivers 
air at a temperature of about 28F, nor- 
mally around 18.5 lb. air/min. It con- 
sists mainly of tliree parts-two heat ex- 
changers and an expansion turbine- 
weighing 17 lb. in all, 

Air for cooling the cockpit is drawn 
hot and at liigh pressure from the [et 
engine compressor section, passwl 
through the first heat exchanger, cooled 
some, passed througli tlie second heat 
exchanger for further cooling, then 
given a big chill going tlirough an ex- 
pansion turbine, after which it is ducted 
directly to the cockpit where it cools 
and then cxiiausts out through a pres- 
sure regulator valve. 

Each of the cooling units— heat ex- 
changers 1 and 2 and the expansion tur- 
bine— in the refrigeration circuit cool by 
different means: 

• Expansion turbine: Cockpit ait ducted 
tlirougli the expansion turbine expands 
and gives up enerw in spinning the tur- 
bine wheel. Tlie Toss in energy is repre- 
sented by a drop in temperature and 
pressure. 

• Exchanger No. 2: Cockpit air is re- 
frigerated here by ambient air which is 
drawn through the exchanger by a 
blower- The blower is mounted on the 
same shaft with the expansion turbine 
and provides the turbine wheel with a 
means of unloading the energy which 
it absorbs from the cockpit air in cool- 
ing. 

• Exchanger No. 1: Ram air cools the 
hot jet compressor air as it passes 
through on its way to become re- 
fri^ated air for the cockpit. 

This cockpit cooler is the latest in a 
broadening line being developed and 
produced by Stratos. Units with capac- 
ities ranging from 13 Ib- air/min. for a 


Navy fighter, to 60 Ib./min. for the 
cockpit of a jet bomber are being pro- 
duced. Otliers for delivery pressures of 
100 Ib./min. are in final development 
stages, the company leports. 

Stratos div., Faitchiid Engine & Air- 
plane Corp., Bay Shore, N. V- 

Accurate Drill for 
Jet Engine Housings 

A production tool for drilling jet en- 
gine liQusings on faces with identical 
radial locations has been announced by 
.Modern Industrial Engineering Co. 

five-way drilling and tapping ma- 
chine, the equipment features multiple 
drill heads on two of the five stations. 
The tool is designed to ptoi idc precise 
work on relatively low pioduction sclicd- 
ulcs witli minimum scrap. ’Die jet 
engine housing is loaded and clamped to 
the drill fixture manually, Indexing also 
is by hand. 

Here is the sequence of operations: 
I'he aluminum alloy jet engine housing 
is loaded on fixture and its position is 
located by an outside diameter ring and 
a pin in a bolt hole; fixture is rotated 
by hand to positions where individual 
holddown clamps can be tightened; 
fixture is brought to starting position 
and the index lever is operated to lock 
it in place (with actuation of lever, three 
air-operated index table holddown 
clamps are applied); a reset button is 
pushed to set a counter and circuit for 
automatic selection of head combina- 
tions. 

Indexing between operations is done 
manually by rotating the table after 
the index pin and clamping cylinders 
liave been automatically released by the 
return stroke of the heads. Tlie table 
can be indexed in a clockwise direction 
only and cannot be indexed past succes- 
sive stations, Nine manual indexes com- 
plete the multiple drilling and tapping 
of holes in the housing. 

The machine weighs 28,000 lb., 
measures 15 ft. wide, 8 ft. deep and 
5i ft. high. 

Modern Industrial Engineering Co., 
14230 Birwood, Detroit 4, Mich. 

Aircraft Valve 

An unloading valve for aircraft hy- 
draulic systems which the maker says 
is quieter-operating and better protect^ 
from foreign matter is being produced 
by Vickers, Inc. It is the latest in the 
AA-3500 series made by the firm. 

’The unit, also known as a pressure 
regulator, has been simplified internallv. 



HARTWELL 

AVIAIION SUPPLY COMPANY 

Manufacumrs of Aircraft Flash Latches 
and Hinges, Fillings and Cable Terminals. 
903S V«nice Bouitvard, lot AngtlM 3«, CallF. 
twnih Offlet; WicBilo, Kaniai 
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An Open Letter to Executives in charge of... 

AIRFRAME Manufacturing 

tips, wlisel doors, fairings, air-scoops & dueling, seals, cdJerone, flops, ‘trim tabs, 
dorsal Hns, elevators, rudders or relaled jobs. We operate a line, modern and eom- 

and assembUos. Our equipment and facQilies include : 

1. Shears S, Stretch Presses 8. Complete tool making PacUilies 

2. Routers 6, Aluminum Heal Treat o. ligs 

3. Hammers 7. Painting & b. Fixtures 

4. Presses Finishing c. Aircraft Dies S Hard Tools 


Our plont, with 30,000 square feel, is within quick hauling distance of every aircraft 



MODGLIN C0..INC. 


3235 San Fernanilo Road, Los Angeles 65, Calif. 
Phone Cleveland 6-2213 



JPECIAlNftllS RIVETS SCREWS^ 


m 


Hassall 


Special cold headed 
products: 
nails, rivets, screws 

. . . made to order in any metal 



Raw material inventory of Monel, Stain- 
less Steel, Copper and Copper Alloys on 
• Free Cotolog on request Send drawing — odvise quantity. 

JOHN HASSALL INC. 

142 Cley Siresl. areeklyn 22, New Yerk 


DESIGN 


ENGINEERS 

AND 


DRAFTSMEN 



TOOL DESIGNERS 
and PLANNERS 
LOFTSMEN 
DESIGN CHECKERS 

With Aircraft Experience 



KAISER METAL PRODUCTS, Inc. 

Radclltfe St. Briitel, Pa. 


ft hits a nctv screen and a built-in ac- 
umnilator fhcck valve. 'I'hc screen pro- 
tects the assembly from contaminants 
in the hydraulic oil. 

I'Trst application of these production 
units is in the Convait 340 twin-engine 
transport, in the main hydraulic circuit. 
This particular part is NEodcl AA- 
345S-A. Older valves can he modified 
to the new design at Vicket’s Detroit 
factory. Various airlines are sending 
tlicm in. the companv reports. 

In the 340, the part is put to rugged 
n.se anti must cycle up to 100 times per 
minute when cabin cooling is called for 
on the ground. 

Vickers, Inc., 1400 Oakman Blvd.. 
Deboit 32. Midi. 


Test Plane Sections 

A irew dynamometer that can be set 
for any loading point between 0 and 
100,000 lb. and is suitable for widely 
divergent tasks, from static load testing 
of aircraft assemblies to warning of 
overloads on cranes and hoists in fac- 
tories, is made by A\'. C. Dillon & Co. 

The equipment, labeled Model “EL," 
indicates loads directly or remotely. It 
lias no springs, working on tlie principle 
of deflecting a calibrated beam. The 
all-purpose dynamometer is protected 
against overloads, is said not to be af- 
fected by extremes of temperatures and 
along with factory and laboratorv n'"«. 
is applied in field work. It weighs Si lb. 

W. C. Dillon & Co.. Inc,, 1421 S. 
Circle Avc„ Forest Park. 111. 


ALSO ON THE MARKET 


Oil-filled capacitors arc suitable for law- 
temperature operation (— 70F) and 
wliere space and weiglit arc prime con- 
siderations. Units arc easy-mounting 
single-stud tubular type meeting .salt 
water immersion te<|uitcmcnt.s. Included 
in tlic scries arc 600- and 1,000-v. d.c. 
models. Industrial Condenser Corp., 
3243 N. California Ave., Chicago 18. 

Insulated terminal for intricate control 
panel wiring can be installed with one 
stroke of tool. The terminal is said to 
lie in.sulated by an improved mctliod 
where no conducting surface is exposed 
even if the insulating slicatli on tlic 
terminal neck is inadscrtentlv pierced. 
.Mrtraft-Marine Products, Inc., Harris. 

LIOOO lamp assembly can be mounted 
on aireraft instrument panel for warn- 
ing functions and other indications. It 
weighs i oz., length is 1ft in. overall. 
It is packed in nickel-plated brass case; 
lenses in several colors arc available. 
Ilcthcrington, Inc., Sharon Hill, Pa. 
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CUSTOM MADE DUCTING 
FROM LOW-COST TOOLING 


AIRTRON FIBERGLASS DUCTING offers many advan- 
tages over metal. Ducts can be made in practically 
any conceivable shape in experimental or produc- 
tion quantities at cost savings frequently as much 
as 43 % . Tooling costs arc reduced to a fraction as 
compared with melai- Cosliy metal forming, rivet- 
ing. welding and sealing are eliminated. 

Airiron ducts oiler other unique features. Weight 
savings up to 30% arc possible. Flexibility allows 
crushing without damage and easier installation. 
They are self insulating and immune to vibration 
and corrosion; can be made to close tolerances with 
metal fittings, flanges and other built-in features. 

For difficult duct design problems. Airtron offers 
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ARO Tools help Auco-Lice do scores of daily jobs The ARO Equipment Corp., Bryan, Ohio, 
of screw-driving and nut-setting . . .jaster and tasier AaoEquipmcriofCiuixl), Lid., Toronto, On' 

...assembling parts for speedometer and other dash 
board instruments as well as recording ibermotn- 
eters and gauges and dial indicating thermometers 
at their LaCrosse, Wis., plant. 

See your ARO distributor jor an on the job demonstra- 
tion, or write for new catalog 60. 

Also . . . LUBRICATIHC EQUIPMENT . . 


* 7 ^ rdcdideftf 

lAIR TOOLS 


HYDRAULIC EQUIPMENT ... AIRCRAFT PRODUCTS ... GREASE FITTINGS 
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AVIONICS 



TREND toward use of rugged mag^mpUlicrs in aircraft voltage legnlators is indicated. 
Here is schematic of Westinghouse AVR-22 unit. 


New-Type A.C. Regulator Shown 

Westinghouse mag-amplifier voltage unit uses no tubes, 
is smaller than others that have been announced. 


By Philip Klass 

This week Westinghouse Electric 
Corp. unveils its new airctaft voltage 
regulator for alternators (a.c. genera- 
tors) which uses magnetic amplifiers 
throughout. Following on the heels 
of the General Electric mag-ampli- 
fier regulator development (AviATtOK 
Week Aug. 11, p, 36) indications are 
tliat the older carbon-pilc type regulator 
is on its way out for alternators. 

The swing to magnetic amplifier 
regulators is attributable to their rug- 
gedness, potentially long life, and re- 
liability inherent in their lack of mov- 
ing parts. Carbon-pile regulators, with 
their carefully balanced moving arma- 
tures. are inlierently sensitive to shock 
and vibration and leave something to 
be desired in reliability. 

But for the moment, at least, the 
carbon-pile regulator is secure in the 
d.c. generator field since nobody has 
yet devised a mag-amplifier regulator 
to operate from d.c. 

► Design Edge?— GE may have a head 
start with Navy production orders in 
hand, but Westinghouse thinks its new 
Type AVR-22 mag-amplifier regulator 
has the design edge over its competitor. 
In addition to tlie generally acknowl- 
edged mag-amplifier advantages of in- 
creased reliability, ruggedness, and long 
life, Westinghouse points to these ex- 
clusive ad«ntages of its AVR-22: 


• Uses no vacuum tubes: Westing- 
house has devised a voltage reference 
for its regulator which eliminates the 
cold-cathode type tube GE uses. 



AVR-22 UNIT can be mounted compactly 
in a standard plug-io type of tny. 



COVER OFF view reveals how the deviee's 
components arc fitted snn|ly. 


• Interchangeability: .WR-22 can be 
substituted for a Westinghouse carbon- 
pile type regulator and operated with 
any listing or future natrow-speed- 
vange Westinghouse alternator in the 
15-to-90-kva. r.ingc. the company says. 
(For best results, the GE mag-amplifiet 
regulator requites an alternator with a 
special bias winding not found on al- 
ternators designed for use with carbon- 
pile regulators.) 

• Smaller: AVR-22 occupies about d85 
cu. in. (roughly the same size as the 
Westinghouse carbon-pile regulator). 
The GE unit is roughly 660 cu. in. 

• Plug-in package: AVR-22 is packaged 
in a pUig-in panel to fit the mounting 
trav used in tlie standard USAF Type 
B-3 control panel for d.c. regulators. 
This AVR-22 plug-in feature permits 
speedv replacement. The GE unit re- 
quires removal of five mounting bolts 
for replacement. Neither leguUtor re- 
quires sliock mounts- 

On a weight basis, the AVR-22 is only 
slightly lighter tlian its competitor. 
When the weight of three externa! 
current transformers and the mounting 
tray are included, the AVR-22 weighs 
about 16i lb., about i lb. less than 
tlie GE. 

► Quoted Performance— .AVR-22 is de- 
signed for 120/208-v. alternators built 
to proposed "A” revision to Spec. 
MlL-G-6099 and driven through a con- 
stant-speed drive at 5400/6600 rpm. to 
give an output frequency of 360 to 440 
cps- Westinghouse says its AVR-22 
will hold voltage constant within: 

• ±2i% over the full range of speed, 
zero to 100% load, at 0.75 power fac- 
tor. between the temperatures of — 55C 
and 71C. 

• ±3% from zero to 150% load 

• ±34% from zero to 200% load 

• ±5% under all environment.il condi- 
tions in proposed Spec. MIL-G-6099A 
in the range from sea Icxcl to 65,000 ft., 
and from — 55C to 7!C. 

► No Flight Experience, Yet-Westing- 
house tests on its new regulator have so 
far been limited to bench tests with 
40- and 60-kva. alternators. However. 
Westinghouse expects flight tests to 
duplicate hcncli test results since the 
r^ilator has no moving parts (except 
for a relay which operates only when 
the system is first turned on.) 

Qualification tests on a production 
model ate scheduled to begin in No- 
vember. and by carlv 1953, Westing- 
house expects to be able to liandle large- 
scale production. Because the AVR-22 
was developed with Westinghouse 
funds and kept under wraps, the com- 
pany has no orders from either military 
sennee yet. 

► Wider Speed Ranges— Westinghouse 
is currently investigating the perform- 
ance of AVR-22 os-er the wider fte- 
quenw range of 320 to 430 cps. for 
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close tolerance 



With World War II came a greater 
demand for close tolerance and high- 
tensile fasteners, many of which 
were produced by a former Cooper 
company. As long ago as 1928, 
Cooper craftsmen were identified 
with the improvement of processes 
in cold heading, involving alloys not 
ordinarily cold-headed. In recent 
months. Cooper research has been 


pointed toward even more advanced 
processes and newer alloys such as 
the production of MS 20004 Series 
holts with cold rolled fillet and in 
the processing of new lightweight 
and heat resisting alloys. This back- 
ground of pioneering and research 
experience is the heritage of today's 
Cooper organization, well-trained in 
aircraft guoliiy production. 



CO OPER 


Precision Prod ucts 


■ 5625 WEST CENTUKY BOULEVASD, LOS ANGELES 45, CALIFORNIA • OReaon 8-3973 



Most of the space is taken np by rcctiliers. 

wliich one of the present GF. inag-am- 
plifier regulators is designed. 

Westinghousc is also at work on a 
modified design to enable the regulator 
to handle direct-driven alternators hav- 
ing a frequency range of 380 to 800 
cps. Wcstingliousc expects the wide- 
specd-raiigc regulator to be about tlic 
same size as the .AVR-22 and weigh 
about 3 lb. more. 

► How It Operates— For competitive 
reasons, Westinghousc is keeping mum 
on how its reference signal circuit op- 
erates. The company says titat it docs 
not use vacuum tubes, hot-wire con- 
stant current devices, batteries or per- 
manent magnets and that it lias no 
moving parts. 

Ihe device generates a constant-cur- 
lent signal which is iinaSectcd by tlic 
specified variations in alternator volt- 
age or frequency, the company .says. 
This reference signal is compared with 
a signal proportional to alternator out- 
put voltage obtained by rectifying and 
then combining the three line volt- 
ages. 

Actual comparison between tlic two 
signals takes place in the first-stage 
mag-amplifier wlicrc each signal feeds 
its own control winding. The relative 
magnitude of the two signals determines 
the output current level from this 
stage. A niamially operated rheostat 
can be used to change the regulator’s 
control point by varying the signal from 
the alternator output voltage. 

The first-stage output is rectified and 
supplied to the control winding of the 
second-stage mag-amplifier vvliicli feeds 
tlie exciter’s field winding. This in turn 
controls the current supplied to the al- 
ternator’s field winding and thus its 
output voltage (sees block diagram, p. 
63. 'Hie second stage is a mag-ampli- 
ficr which is powered from nil three 
pluses of the altemaliir. 

► \VTicn \'ollagc Changes— An increase 
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in alternator voltage increases tire alter- 
nator signal current to tlie first stage, 
decreasing its output. This reduces 
tlie output of the second stage, cutting 
exciter ^cld current and alternator field 
excitation, thereby reducing output 
voltage to the desired value. A feedbact 
circuit, through a netwoth, introduces 
an ‘'anticipatory” signal from tlie ex- 
citer to the first-stage mag-amplifier to 
insure system stability, 

A novel feature is the use of current 
transformers in each of tlic alternator’s 
three output busses. Tlieso signal the 
regulator to boost alternator field ex- 
citation as the load increases. 


Bv this means Westinghouse says its 
AVK-22 can maintain excitation suffi- 
ciently high to enable the alternator to 
deliver at least 300% rated current dur- 
ing short-circuit conditions. This in 
turn permits prompt tripping of protec- 
tive circuit breakers to clear the fault. 
► Parallel Operation— WTien two or 
more alternators ate operated in parallel, 
reactive load must be divided approxi- 
mately equally between them. Other- 
wise the alternator carrying the greater 
reactive load will overheat. 

To divide reactive load equally 
among paralleled alternators, the 
AVR-22 uses an arrangement similar to 


that used for the same purpose witli 
carbon-pilc regulators. A current trans- 
former is added in one output bus of 
each of the paralleled altcrirators and 
is connected Sotli to its respective regu- 
lator and to the other current trans- 
formers used for reactive load dis’ision. 

If an alternator is carrying less tlian 
its share of the reactive load, the signal 
from its current transformer will call for 
more alternator excitation, and vice 
versa. With this arrangement. Westing- 
house says its A\Tk-22 regulators will 
divide reactive load equally witliiii 
!0% among paralleled alternators. 

► Wye Or Delta?-Tiie AVR-22 can be 
used with either wye or delta connec- 
tions of 120/20S-V- alternators without 
changing the internal regulator circuitry. 
Necessary differences in wiring are in- 
troduced in the circuits between the 
regulator’s mounting tray and the alter- 
nator in the airplane. 

Hence a standard AVR-22 can be 
plugged in and will work in either type 
of alternator installation. 

► Conservative Specs-Oscillograms 
which Westingliouse shoued to Avia- 
TtoN Week make its quoted perform 
ance for the AVR-22 appear conserva- 
tive. For example. Westinghouse says 
that generator voltage will return to 
95% of its normal (rated) value within 
0.1 second after full load is switched 
in or out. But the oscillc^tams show 
voltage recovery in: 

• Less than 0.05 sec. from no load to 
100% load. 

• Less than O.I sec. from short circuit 
(more than 300% rated load) to no 
load. 

The company says that removal of 
rated load, specified overload, or three- 
phase short circuits (at rated rpm.) will 
not cause voltage transients in excess of 
150% of normal voltage. The oscillo- 
grams show voltage peaks of only: 

• 120% rated voltage when full load 
is removed. 

• 121% rated voltage when a short cir- 
cuit is removed. 

► Credit— Although many persons have 
contributed to the AVR-22 develop- 
ment, Westinghouse credits W. G, 
Evans of its magnetic amplifier section 
in Pittsburgh, and G. H. Stearlcy of its 
aviation engineering dept, in Lima, 
Ohio, with major responsibility for the 
new mag-amplifier regulator. 


RCA’s Avionic DC-3 

RCA has equipped a DC-3 with its 
latest navigation and UHF communica- 
tions equipment and will flv it to major 
airframe manufacturers’ plants to de- 
monstrate approved test and installation 
procedures. RCA considered including 
Its AN/APS-42 transport radar but 
found the DC-3 nose too small for the 
antenna. 
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aircraft 

fasteners 


STANDARD 
"SIX-DIGIT” 
ENGINE BOLTS 


NAS NAS INTERNAL NAS INTERNAL 

SHEAR BOLTS WRENCHING WRENCHING 

:\os» tolerance. LOCK NUTS AIRCRAFT BOLTS 

ligh strength, flush Superior safety Latest NAS specifl- 

lead type. nuts. Sizes from 14" cations. Threads ore 

to Wa”. fully formed by 


INFORMATION UPON REOUST. ADDRESS DEPARTMENT o; 




FLEXLOC SELF- 
LOCKING NUTS, 
REGULAR TYPE 


FLEXLOC SELF- 
LOCKING NUTS, 
THIN TYPE 
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FACTS FOR FILING 


CAB Accident Investigation Report 


National Airlines. Inc., 
Elizabeth, N. J., 
Feb. 11, 1932 


THE ACCIDENT 

AC appioxiiniitdr 0020E,’ Feb. 11, 1952, 
a Uouglu DC-6, N 90891, ottued and op- 
erated by NaCional Airlines, Inc., as Fiight 
101, crashed and burned after striking an 
apartment house wilhin the limib of the 
City of EUeaheth, N. J., shortly after take- 
off hom the Newark Airport, Newark, N. J. 


There were 63 persons aboard the aircraft, 
including one infant and a crew of four. 
Of these, 26 passengers and three members 
of tlie crew lost their lives, together with 

aparbnent house into which the aircraft 
crashed. The other passengers and the 
stewardess received injuries varying from 
minor to serious. 

HISTORY OF THE FLIGHT 

The aircraft involved arrived at New York 
InternatioTral Airport,’ N. Y., at 2233, 
Feh. 10, 1952, as Flight 402 from Miami, 


IMMEDIATE 
OPENING . . . 

for 

TEST PILOTS 

for 

JET AIRCRAFT 

Can you meet these exacting 
qualification Requirements? 

• Minimum of 2000 hours— 500 
in large Multi-engine aircraft. Some 
jet experience very desirable. 

• Three to five year recent ex- 
perience in engineering development 
flight testing. 

• Research flight testing experi- 
ence useful — but only as supplemental 
fo engineering development testing. 

• Production flight test experi- 
ence not of primary value. 

Very attractive salory. If you believe you 
qualify — please submit extensive break- 
down of your experience — types of tests 
flown, and including such items os stabil- 
ity, performance, equipment, high Mach 
number, structural testing, etc. 



Fia. This flight was routine, with stops at 
West Palm Beach, Fla., and Washington, 
D. C. A tuin-aiound inspection at Idicwild 
was peifonned, and 1,911 gallons of 100/130 
grade fuel added, bringing the total fuel 
aboard to 2,700 gallons. Also, sufficient 
oil was added to bring tlie quantity of each 
tank to 30 gallons. At 2322 the aircraft 
departed Idlewild on a ferry flight to New- 
ark with a new crew consisting of Captaio 
W. G. Foster, First Officer C. E. St Clair, 
Fb'ght Engineer I. R, Shea, and Stewardess 
Nancy J, Taylor. The aircraft arrived at 
Newark Airport at 2335, from which point 
it was scheduled to depart at 2359 as Flight 
101, nonstop to Miami, Fla, 

A second inspection was accomplished at 
Newark and the aircraft was loaded with 
2.953 pounds of mail, baggage, air eitpress, 
airfreight, and 59 passengers, including one 
infant The computed takeoff gross weight 
was 83.437 pounds, or 6,463 pounds less 
than the allowable gross of 89,900 pounds. 
This weight was so distributed that ^e cen- 
ter of gravity was within the approved lim- 
its. No fuel was added at Newark. 

The flight was given an instrument clear- 
ance from Newark to Miami, with West 
Palm Beach as alternate. To this clearance 
was attached the pertinent weather reports 
which indicated, among otlier things, Oiat at 
Newark the ceiling was 20,000 feet, thin 
ovcrcist. svith the entire en route weather 
generally clear with ceilings of 30,000 feet 
at Palm Beach and Miami. 

At 0013, Feb. 11, Newark Control Tower 
gave the flight bxi clearance to Runway 24, 
slating the wind was soufli, variable at si* 
m.p.h.. and altimeter 29.92. At approxi- 
mately 0017 the flight advised the tower 
that it was ready for takeoff. Takeoff clear- 
ance was issued, and the controUcc observed 
the aimaft ta.*j into take-off position and 

ncr, becoming airborne at 0018 after a 
roll of approximately 3,200 feet. 

The cUmb-out appeared normal until tbc 
aircraft passed the vicinity of the Newark 
Range StaHon. Here it was observed by 
CoDliol Tower personnel to lose altitude 
suddenly and veer slightly to the right. This 
sudden loss of altitude and the movement 
to the riglit ore supported by staiemcnls of 
surviving passengers and ground witnesses. 

The controller tlicn called the flight and 
asked if everything was all right, to which 
he received the foUnsving reply, “I lost an 
engine and am returning to the fleld." The 
time svas cstabh'shed as 0019, The flight 
was immediately cleared to land on Run- 
way 6, which clearance was at once amended 
to land on any runsvay desired. No further 
radio contacts were made wilb flight. Dur- 
ing tbc last radio transmission the con- 
troller observed the aircraft continue to veer 
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Reduce 

space and weight 
requirements 
^ mu^ ^ 
80 %. . . 



G-E Permafil d-c capacitors designed to operate in 


high ambients— up to 125 C— without derating 


Why yau gain by using Permofil nqucitors 
for hi^lemperature operation 



For ambient temperatures above 40 C, most liquid-filled paper-dielectric 
capacitors require considerable derating. This increases both space and 
weight requirements. 

G*E Permafil capacitors, however, operate in high ambierrts-^u^ to 125 C 
—for 10,000 hours, at full rated voltage. They average about }% the si« 
and weight of liquid-filled capacitors that will operate at 125 C — a saving 
of 80%. They're suitable for all blocking, by-pass, filtering, and many 
coupling and timing applications. 

Permafil capacitors stand up in elevated temperatures because the paper 
dielectric is impregnated with a solid plastic compound that retains its 
electrical stability at both high end low temperatures. And since the 
impregnant is a solid, it can’t leak. With proper derating or where short 
life characteristics are permissible, Permafil capacitors can be used in 
temperatures as high aa 150 C. They can also be used in high altitudes 
and where extreme cold is encountered- Other characteristics include high 
insulation resistance and comparatively constant capacitance with tem- 
perature changes. 

G-E Permafil capacitors can be obtained in case styles CP53 and CP6I, 
as covered by specification JAN-C-25-^n ratings of .05 to 1.0 muf, 400 
volts DC, They are housed in metallic containers and hermetically- sealed 
with G-E long-life all-silicone bushings. 

For full information on Permafil capacitors, see your local G-E repre- 
sentative. Or write Section 407-310. Ask for Bulletin GEC-81I. General 
Electric Company, Schenectady 5, New York. 
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BY MAKING TODAY’S METHODS "OLD FASHIONED” 


...there is no horizon on new ideas at U T 1 € A 

In the forging of turbine and compressor blades 
Utica is using the most modem methods, the finest 
equipment and the skill bom of long experience 
in forging. 

But, the constant search for improvements goes on. 


Our engineers and metallurgists work and plan 
continually to make today’s methods obsolete. 

So, whether you come into contact with Utica to- 
morrow or several years from now, you’ll find 
leadership that reflects this constant hunger for 
progress, Utica seeks to help most by working most 
for advancement. 


UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 


ERS OF THE FAMOUS UTIC, 


E OF DROP FORGED PLIERS AND 


ij USTABLE 


enche: 


to the right ;it a low altitude and than dis* 
appear from sight. 

.At 0020 tower personnel observed a fire in 
the vicinity of riizabctb. N. J. It was later 
established that Flight 101 had crashed in 
Flizabctb near the interscebon of Scotland 
Road and Westminster Ave. 

INVESITGAIION 

Invesbgation disclosed that the aircraft 
bad first made light contact with the top of 
tree located on tbc west side of Salem Ave., 
immediately followed by heavy impact of 
the right wing with the roof of an apart- 
ment building. Tliis impact was of suffi- 
cient force to shear the right wing just 
outboard of No. 4 engine nacelle, tbc wing 
falling into tbc aparhnent house courtvaid. 
It was in this bnUding, badly damaged by 
subsequent fire, that four occupants lost 
their lives. The aircraft conbnu^ forward 
along an approximate heading of 280*. 
striking other obstmebnns and disint^rat- 
ing along a path that terminated at West- 

ind to as- 


To expedite the 
re the m ‘ *' "• 


The 


d its el 


and previous to boarding the aircraft at 
Idlewild for the ferry flight to Newark had 
had a rest period of 17 hours and 10 

Study of the crew history revealed that 
Captain Foster had been employed by Na- 
tional Airlines as captain since November 
4, 1942, and had accumulated a total Ume 
as pilot of 11,901 hours, of which 1.059 
hours were in DC-6 equipment. His last 
six-month instrument flight check was ac- 
complished on January 3, 1952, with a 
grade of -average. The instrument cheek 


C-6 equipment June 8. 1951. with a final 
adc of average, On Jnne 9, 1951, Captain 
aster suecenfully completed an instru- 
ent check on DC-4 eqiiipm 


of bic aircraft and its components. ' 
groups were formed— Witness; Opeiabons; 
Structures; Electrical and * ' 


CAA. and the Stale of New Jersey. A CAB 
inv-slisator was in cha^ of each group. 

The Witness group interview^ more 
than SO persons and obtained written state- 
ments from 40 whn were able to supply 
perdnent information. .All surviving pa$- 
veiigers. whose physical enndibon permitted, 
were interviewed and where possible, either 
submitted written statements or tesHfled at 
the public hearing. To summarise the in- 
formation gathered from tlicse surviving 
passengers, it appears evident that shortly 
after takeoff the aircraft made a sudden drop 
and veered to the tight. 

Associated with the sudden drnn and 
change of aircraft heading was an unusual 
engine noise varioosly described as ‘'wail,” 
"whine," “roar," "propellers going into re- 
sersc,” “grinding sound or shrill noise," 
ind "noise like an explosion." Retiction of 
other passengers described the aircraft as 
''shuddering," “vibrating." and "shim- 
mving from side to side,” Two passen- 
g«s. sitting on the right side of the air- 
craft, both staled that shortly after takeoff 
they noticed that the outboard pronellet 
nn the right side came to a stop. One of 
these nossengets, on her first flight was con- 
cerned to ^e extent that she called this 
fact to the attention of iier husband sitting 
liesidc her. His tcactions. however, are not 
known since due to the seriousness of his 
injuries be recalls no details of the (tight. 


three I 

which he received passing grades. 

First Officer Carney E. St. Clair had been 
employed by National Airlines since De- 
cember 1, 1950. He had received average or 
above average in all his work and had been 
recommended as capbin material. Ilis total 
flight time was 5,804 hours, with 941 hours 
in DC-6 equipment. 

night Engineer Shea was originally em- 
ployed by National Airhnes as a mechanic in 
February, 1948, transferring to the Opera- 
tions De^tmcnt on Dec. 3, 1951, as Flight 
Engineer. His total flight time was 139 
hours, all of which was on DC-6 equip- 
ment. 

The task of the Structures group was to 
locate, identify, and make a debili^ exami- 
nation of all portions of the airframe stme- 
tute, and make a record of the position and 
setting of all instruments, cnntrols, and 
movable mechanisms a.ssociated with tlie 
operation of the aircraft. This was accom- 
plished, to the extent necessary, 


fueling, dispatching, take-off weight 
tribntion. crew hislorv and crew rraiiuug. 
weather, radio contacts, flight documents, 
and such other documents and manuals as 
are required to be aboard the aircraft. No 
irregularities which in any way would affect 
the operation of the aircraft w-eie found. 
The aircraft was properly certificated and 
dispatched, and nothing was found to indi- 
cate that it was not in an airworthy con- 
dition upon departure from Newark. 

The crew was also properly certificated, 


major portions of the wreckage, aad 
ous photographs were taken, not only as a 
permanent record but to he used in the 
futnre study and evaluation of the material. 

Following preliminary examiaation of the 
wreckage at the scene and completion of 
the distributioo chart, the wreckage was re- 
moved to a place where the material could 
be stored under cover and a detailed exami- 
nation of the various components was made. 
A comprehensive study of the airframe struc- 


tlie aj „ „ 

aircraft structure and the various 
nents was the result of impact and subse- 
quent fire. A hst of reading of items on 
liic cockpit control pedestal and instrument 
panels is attached. As a result of the com- 
plete disintegration of the forward portions 
of the fuselage, these readings and positions 
may not be indicative of the read- 


m^aid 


found no evidence of incorrect 
or improper maintenance of cqoipment, nor 
was there any indication of internal fire. 
Mechanical damage and fire was observed in 
parts of certain cables and equipment, but 
all such damage appeared tn have come from 
external soiuces, such as might result from 
impact and subsequent fires. 

Although all parts of the electrical sys- 
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i^ependable and r 
Grumman fighters have contributed 

3 Naval air strength for 
many years. On these fighters, as 

well as Grumman's attack and 
amphibian aircraft, Aerotec controls 
have been specified in increasing 
quantities. The latest F9F 
utilizes Aerotec float controls, 
valves, and pressure controls. 

Grumman’s latest planes, 
still shrouded in security, 
will employ Aerotec 

aptlA«0 29. OHIO 

controls. ho Pn7i «!; 

"is~‘ 

"srivi". 






'^THE THERMIX CORPORATION 

C-odio- t. c. CHOWN. im. g«eniv,ch. cONWcnct/i 

pTHE aerotec CORPORATION! 

AIRCRAFT DIVISION GREENWICH, CONNECTICUT 

I l>oM|iiuTH iind MiimifiK’lumn* of Aulomntic Conirolu • V'o/it:.; Itosulu 
I Hnd Clioi'k types - Privo.rr .‘.it'iffAra: Cn^e, AlliioHe, Di(Terenti.-i( nr 
I 'rypos— I'Tooi .s'lr/irlirfi; Top. bol lorn nr side mounied— Single, Dual. . 
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tem u»d wiring could nut be cramined be- 
cause of impact or fire damage resulting 
from the crash, examinutiuu of those parts 
tecavered or olherwise available with trie 
wreckage for examination revealed no lanits 
which would lead to a siupicion of faulty 
equipment, faulty insbllation, or impro[>ei 
in.iinlcnancc. The four propeller feather- 
ing switches were found in the "open” posi- 
tion, normal for de-energi/cd jxrsunm. All 
Ignition switches were {mind to be on 
' both" position, and no electrical leakage 
of the circuits was dctcctcd- 

The Power Plant group was divided into 
two sections; one to cover tlie mechanical 
aspects of the engines and accessories, and 
the other the propellers and governors. The 
positions of the power plants and propellers, 
as they finally came to test at the scene of 
tlie crash, were photographed and plotted 
on the wreckage distribution chart. Exami- 
nation at the scene revealed that all three 
blades of the propeller on No. 3 engine were 
broken off, as was one blade each from 
pmpellets on engines Nos. 1, 2. and 4. The 
broken portions of all blades were recovered 
with the exception of the outer (xirtion of 
No. 1 blade from No. 3 propeller. How- 
ever. a large piece of molten metal snbsc- 
qnvntly found in the burned apartment 
building, when analvaed. was Found to be 
of propcllcc material and was iinduubtedlv 
the remaining portion of the missing blade. 
Before being removed from the scene, the 
domes of the iiropellers were removed and 
the low pitch stop positions noted nnd pho- 
tographed. 

1lic engines and pcopcUcrs were then 
taken to a more approptiaK' loration for a 
detailed inspection and examination of pacts, 
and for snch fntthci technical studies as 
the examination of the material indicated. 

Damage to the engines as a result of im- 
pact aiid subsequent fire was comparatively 
light. There was no evidence fmmd to indi- 
cate structural failure or malfunction of 
engines Nos. I and 2 prior to impact. The 
pitch setting of the propeller blades of 
these two engines, as well as the general 

age, indicated considerable power was being 
developed at the moment of impact. En- 
gines Nos. 3 and 4 were completely disas- 
sembled with particular attentinn directed 
to anv evidence that might indicate struc- 
tural failure, malfunction, or ovetspeed. 
1'he ignition harnesses had suffered impact 
damage to such an extent that they could 
not be ftincb'onally tested. Neither was it 
possible to recover the complete fuel sys- 
tem. However, no evidence was found to 
indicate structurai failure ot malfunctinning 
prior to impact, either bv visual observa- 
tions cr bv fiinctional tests where such tests 
were possible. 

During the examiuatioii of No. 3 engine 
particnlai attcution was directed toward 
jmssihle evidence of this engine having been 
subjected to ovetspeed. While no evidence 
nf ovetspeed was found, such lack of evi- 
dence is uot conclusiv'c proof tliat an nver- 
speed did not occur siucc the presence of 
such evidence depends upon the duration 
and extent of ovetspeed and the amount of 
power being developed at the time. Sulfi. 
eient evidence, however, was found to indi- 
cate conclusively that No. 3 engine and 
propeller were rotating in their uormat 
direction and No. 4 engine was stopped 
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FOR ALL CONTROLS ... ON PLANES OF ALL TYPES AND SIZES 


Light plane or multi-engined aircraft — there's 

a Wicicwire Aircraft Control Cable in the right 
size and construction for all auxiliary and main 
controls. Supplied, too, with galvanized or 
tinned finish and in stainless steel. 

You can count on Wickwire Aircraft Control 
Cable for high resistance to bending fatigue 
and load strain . . , utmost safety . . . and long- 


lasting reliability. That's because Wickwire 
Aircraft Control Cable is under complete 
quality control from start to finish, beginning 
with actual steel making. For your greater con- 
venience, Air Associates, Inc. maintains full 
stocks of Wickwire Aircraft Control Cable in 
their own and C F ta I warehouses. See list 
of cities below. 
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at the time of impact. 

As a xesult of the preliminar)' esamina* 
tioD of the propellers at the scene and a 
later detailed technical study and evalua- 
tion following disassembly, propellers on 
engines Nos, 1 and 2 were found in the 46' 
to 53' positive pitch range, the propeller 
on engine No. 3 was in fulj reverse pilch, 
and the propeller on engine No. 4 was 
fully feathered- 

A careful evamination of the records as- 
sociated with the propeller reversing sys- 
tem on aircraft N 90891 revealed that on 
[.m. 29 and again on Feb. 3, 1952, the red 
8ag indicating the propellers could be re- 
versed came up and staved up after takeoff. 
Hiis flag should have jroppH back out of 
sight wheu the wheels left the ground. In 
botli instances the difliciilty was corrected 
by replacing the micro-switches located on 
the nose wheel and right main landing gear. 

On Jan. 24, 1952, during a maintenance 
rua-up check, it was found that propeller 
No. 160993, installed on No. 4 engine, air- 
craft N 90891, would go in reverse pitch 
wheu being taken out of the feathered 
position. The propeller svas removed and 
taken to the propeller overhaul shop where 
it was found that possible moisture between 
the slip ring and contact plate was causing 
the trouble. The slip ring assembly was re- 
placed. This corrected the difficulty and 
an Jameiry 31, 1952, the propeller was rein- 
stalled id aircraft N 90891 on No. 3 enmne. 
in which position it was at the time of the 
iccidcnt. 

Investi^tiOD disclosed no evidence that 
Sre existed prior to impact which is substan- 
tiated by statements of surviving passengers. 

VNALYSIS 

No discussion seems necessary with re- 
gard to the aircraft structure, the control 
surfaces and their related system, since no 
evidence svas found to indicate failure or 
malfunctioning of these items prior to im- 

Power pbnts in No. 1 and No. 2 ponbons 
were undoubtedly functioning in a normal 
manner and developing substantial power at 
the time of the accident. No. 4 engine svas 
stopped prior to impact with its propeller 
to the fiiDy feathered positron, which indi- 
cates that this condition had been accom- 
plished through action by the flight crew, 
A complete tear down revealed nothing to 
indicate that thk engine and propeller w-eic 
not operable at the time their use was dis- 
continued. A complete tear dosvn of No, 3 
engine revealed not only that it was oper- 
ating at impact but disclosed no evidence 
whatever to indicate that it wns not capable 
of continued operation, 

This analysis will he concerned primarily 
with the profiler (No. 160993) installed 
on No, 3 en^ne inasmuch as there is eon* 
flieting testimony concerning its probable 
pitch position prior to and at initial impact 
with the roof of the apartment building. 

Testimony of persons aboard the aircraft 
who survived the crash, as welt as that of 
persons on the ground who observed the 
flight following takeolf, has been carcfullv 
analvzcd. This testimonv in general dc- 
scribes circumstances which would be ex- 
pected tn accompany a sudden reversal of a 
propeller under power in flight- These cir- 
cumstances include a sudden increase in 
noise level, which was of short duration, ac- 



Bristol engine temperature controllers, timers, 
olher electronic and electro-mechanical 

control devices. Maker of fine precision 
instruments for over 60 years. 


For help in solvini any control problem, call on 

THE BRISTOL CO., Woferbury 20, Conn. 
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AN3350-1 leach No. 70M-338 SPST 






PROViD 


HEAVY DUTY 


CONTACTORS 

for Aircraft 

Illuscrated above are but a few of the 
complete line of Leach AN approved heavy 
duty contactors for aircraft. 

Leach Relay Company can provide the 
aviatioo industry a wide selection of relays 
that not only meet, but surpass, the most 
stringent AN, AF and NAF requirements. 

If you have a difficult relay problem, an 
application where ordinary relays just 
won’t do, it will pay you to contact Leach. 

For dependable performance, there's an 
unsurpassed Leach relay for every use in 
every type of aircraft. 






FOX BETTER CONIBOIS THROUGH BEHER RELAYS 
-CONTACT LEACH 




Oa IE m 



5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U. S. ond Canada 



J-Hl Clipper Seals 

fly with the Sikorsky H05S 

helicopter. . . 






. . . seal oil in, keep abrasives out, 
ot critical locations 

70 retain the lubricants vital to its complex rotor and gear 
systems . . . and to protect bearings against the infiltration of 
abrasives . . . the new Sikorsky H05S helicopter depends on 
these positive sealing qualities of Johns-Manville Clipper Seals. 

Clipper Seals are flexible— molded of special compounds, they 
have a cough, dense heel and a soft flexible lip conceocrically 
molded into one piece. 

Clipper Seals reduce friction— A specially designed garter spring 
holds the lip in tighc but firm contact with che shaft. Thus a posi- 
tive seal is always maintained but shaft wear is reduced and over- 
heating is prevented, 

Clipper Seals ore corrosion-resisfont— The molded body is en- 
tirely noo-meiallic, is therefore unaffected by elearolysis and 
most forms of corrosion. And the garter spring is available in 
various corrosion- resistant metals, 


Clipper Seals are versatile— They can be furnished in flange sec- 
tions of varying widths to fit practically any Cavity. Various lip 
designs are available , . . and various lip compounds provide 
the proper hardness for temperatures from — 65F to -(-450F. 

To find out more about Clipper Seals and their application 
to your particular sealing problems, write Johns-Manville, Box 
60, N. Y. 16, N. Y. In Canada, 199 Bay St., Toronto 1, Ontario. 


Johns-Manville 
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when they conhictcd the roof of Uic apait- 
ment building. Both of these blades were 
twisted by loads tending to turn the blades 
in the levetse pitch direction. Evideoce 
consists of rearward bends, failure in tension 
on camber side, camber side of both blades 
being discolored by roofing material, and 
pieces being broken from the trailing edge 
ot No. 3 blade by loads im[^d on the 
camber side. Ot parfieulor significance is 
the tact that the dowels and screws which 
retain the blade gear to tbc blade were 
sheared on all three blades by loads tending 
to turn the blades toward reverse pitch 
direction. 

No. 1 blade was broken approximately 11 
inches from the butt end from a load ap- 
plied on the face side adjacent to the lead- 
ing edge. A piece of this blade about 15 
inches long was found inside the apartment 
bitilding in a partially burned condition. 
Unfortunately, the outer portion of this 
blade as streb was not recovered, thus pre- 
venting a complete study of all factors. 

The direction of break of this blade does 
not conform to the direction of break of the 
other two blades. In fact, it suggests a 
loading which might result from the blade's 
striking an obstrnetiori while rotating in the 
positive low pitch position. Consequently, 
much study has been devoted to the various 
possibilities. 

The direction of shear of the blade gear 

other tsm blades, of which oil indications 
point to their being in reverse pitch at the 
time of impact svith the roof of the build, 
ing. 

Shearing of the blade gear dowels and 
screws resulted in the blade's being free to 
turn about its longitudinal axis. Aerody- 
namic loads on the blade would lend to him 
it away from full reverse toward the posi- 
tive low pitch position. Score marks on the 
butt face of the blade indicate that it did 
turn in the barrel arm snbsequcnt to shear- 
ing of the dowels and screws, resulting in 
the direction of fracture of the blade being 
of no particular significance in relation to 
its position at initiaj impact. 

For the propeller blades to be at plus 29’ 
at tbc initial impact of No. 1 blade and the 
following two blades to be at minns 18* 
at the time of their respective initial im- 
pacts, the propeller blades would have to 
change pitch 47" during one-third propeller 
revolution. At 2600 engine rpm., this 
would have to occur in .017 seconds, neces- 
sitating a pitch change rate of 2780*/sec.. 
and would reanire oil to be displaced from 
the dome at the rate of approximately 692 
gal./min. Although no substantiating data 
are available, it is not believed likely tliat 
pitch change rates of such a magnitude 
could be attained. The normal maximum 
rate of pitch change is about lO'/sec. 

In arriving at the sequence of failure, it 
appears logical that the dowels and screws 
sheared first, followed by breakage of the 
blade. Had the blade bioken first, it is 
doubtful if the short portion that remained 
emild be subjected to forces gicat enough to 
rotate the propeller to reverse pitch and 
shear the dowels and screws. Consequently, 
the only pbusible sequence of events is that 
the dowels and screws sheared first, leaving 
the blade free to rotate in the barrel arm. 
and such rotation did occur. 

The wedge insert was found to be broken 




...achieved by EDISON engineers 


VibracioD in the lower feequeodes revised many performance 
specifications when aeronautical engineers tackled the Job of 
designing rotary-wing aircraft. 

In che case of fire dececcion. Bell, Piasecki and Sikorsky engi- 
neers sought the system least likely to cause false alarms, The 
Edison system was seleaed by all three because of the unique 
design of its thermocouple-type detectors which have no moving 
parts and are unaffected by vibrations throughout the range 
from 0 to 1600 cps. 


I'ire detection on aircraft is a rela- 
tively new field, yet EDISON has 
been a leader since the beginning 
and is condnually pushing develup- 
menc of new systems for che future 
of aircraft saiecy. Send for free 
Bulletin AW-ll-3003. 
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PISTON TYPE FLUID POWER PUMPS 



Constant and Variable Delivery 
Types . . . 0.25 gpm to 10 gpm . . . 
direct engine driven and motorized 


Featuring continuous working pressures to 3000 psi and con- 
tinuous speeds to 3750 rpm, today's STRATOPOWra oil hydrau- 
lic Pumps {both constant and variable delivery types), afford 
special advantages for aircraft and other applications. The dual 
pressure Pumps incorporate remote oil pilot controlled pressure 
regulator. An electric modification provides selective pressure 
control and Pump unloading. These Pumps ore self-priming and 
develop suction line pressures approaching 1" Hg. absolute and 
will also operate under conditions of high reservoir pressuri- 
zation. 


0 VANE TYPE FLUID POWER PUMPS 



Capacities 3 gpm to 120 gpm. 
Standard models rated at 1200 
rpm . . . specials to 3600 rpm. 


A distinctive Dual Vane construction, which provides increased 
fluid delivery rates (even with extremely thin fluids), makes 
DUDCO Hydraulic Pumps and Motors the first single-stage vane 
type proven for 2000 psi operation. The minimum size and high 
efficiencies of these Pumps and Motors create new opportunities 
in the design of hydraulic fluid power systems for all types of 
industrial equipment as well as countless applications on heavy- 
duty machinery and ordnance vehicles. 



Vi gpm le ISO gpm for working 
protsurez le 1500 psi and operat- 
ing speeds lo 2000 rpm. 


FLUID POWER PUMPS 

A unique Four-Boll design, which locates the assembly bolts 
within the area of greatest internal pump pressure, indorses 
HYDRECO Hydraulic Pumps for the heavy-duty required in 
equipment for the construction and materials handling fields. 
This Four-Bolt design provides the rigidity and stability that 
reduces distortion of housing parts and wear plates and insures 
against uneven wear and loss of overall efficiency in the face of 
extreme mechanical and hydraulic loads. 



LIQUID HANDLING PUMPS 


Ploin or sleam jacketed Rotating 
Plunger or Helic)uad Types 2 gpm 
to 3360 gpm. 


Virtually any material that will flow through a pipe, including 
difficult viscous fluid, can be handled with meter-like volumetric 
accuracy with today's KINNEY Rotary Plunger and Wide Angle 
Herringbone Gear Pumps. The Rotary Plunger Pump features a 
construction with no valves, blades, pistons or springs. The versa- 
tile line of Herringbone Gear Pumps includes models driven by 
liming gears with anti-friction bearings located outside the pump 
chamber. Both types available with or without heating jackets. 



HIGH VACUUM 


Single Stoge and Compound types, 
Vi HP at 2 cu. ft. per min. to 751 
HP at 1800 eu. ft. per min. 


PUMPS 

There is only one principle which has been found suitable for 
Vacuum Pumps in all capacity ranges . • . that of the Rotary 
Plunger employed in KINNEY High Vacuum Pumps. First to use 
the oil-sealed Rotary Plunger, these Pumps develop absolute 
pressure readings of 0.1 Micron'iO.OOOl mm Hg.) or better. Alone 
or in combination with oil diffusion Pumps,. they provide the 
answer to the most exacting high vacuum applications in the 
electronic, processing and research fields. 


MOTORS , VALVES & CYLINDERS 



In addition to the complete range of Pumps described, there are 
equally important components . . . Hydraulic Motors, Valves and 
Cylinders ... all available from a single source. DUDCO Hydrau- 
lic Motors, employing the remarkably efficient DUAL-VANE 
principle, with high running torques averaging 90% or more of 
theoretical at any speed down to nearly stalled and with smooth 
operation under load.Models rated from 9 to 720 in. Ibs./lOO psi 
for 2000 psi operation. HYDRECO Hollow Plunger Valves in 
single or multiple plunger units for controlling single, double- 
acting or telescopic HYDRECO Cylinders as well as other Hy- 
draulic Power Units. ..capacities from */a gpm to 150 gpm and for 
operating pressures to 1500 psi. Relief Valves, Pressure Regula- 
tors. Flow Dividers and other special purpose Valves are avail- 
able for nearly any type of Hydraulic circuit. 



The New York Air Brake Company and Us affiliates provide a most comprehen- 
sive coverage of Pumps and related equipment tor the needs of defense and 
industry. Here, in one organization, is "Know Hew" teamed with advanced 
facilities and a tradition of precision and craftsmanship, Here is research and 
development dedicated to the constant improvement and the ever-broadening 
service which hydraulic and vocuum equipment can contribute now and in 
the future. 


CntaUfs and complrli informathn on thi Hydraulic Pumpj, Pfolors 



THE NEW YORK AIR BRAKE COMPANY 

420 LEXINGTON AVE., NEW YORK 17 


AFFILIATES: DUDCO DIVISION - • - HYDRECO DIVISION - •• KINNEY MANUFACTURING CO. 


The Reader 


His Mark 



McGraw-Hill Publishing Co7njmny 







VERIFIED STRENGTH 
A vigilant America relies on its aircralt 
industry. ..vital skyway loanalion’s strength. 

The strength oi Mr. V. S. Fastener can be 
verified only by close surveillance through 
lifteen steps of manulacture. 

VOI-SHAN is proud to manufacture precision 
fasteners for the industry whose watchfulness 
helps keep our country free. 


VOI'SHAN 


EnUFACTURING company, INC. 

8463 Higuere $1., Culver City, Calif. • TExos 0*5321 
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EAS/ LESSONS 

■for ever/ pibf who doesn'f 
wanf io learn abouf oils 
the hard way I 


For radial engines, or where 
a detergent oil is not desired, use 
Gulf Aircraft Engine Oil, 



Gulf Oil Corporation • Gulf Refining Company 




'Rmh-. TIME-SAVING 


KEEPS PLANES ON SCHEDULE BY ELtMfNATING 
HIT AND MISS TROUBLE SHOOTING 

Even before the wheels touch the runway, the ig;ni- 
tion fault has been pin-pointed and a maintenance 
crew stands by to make a fast repair. Minutes later 
the ship departs on schedule. The fast, certain repair 
job was possible because the trouble shooting was 
done in flight, by the operator of a Bendix Ignition 
Analyzer. While making a routine check of several 
plugs the scope reading showed a trouble pattern. 
The operator quickly analyzed the location and 
seriousness of the trouble and the word was radioed 
ahead. Meanwhile, the pilot reduced power of the 
malfunctioning engine to cool it in flight and ready 
it for maintenance. Just such a case as this is the 
reason why one airline has reduced tum-around time 
by 18'^c with. the Bendix Ignition Analyzer. It can 
do the some for you and much more besides. 

Write us for free literature concerning 
the Bendix Ignition Analyzer. 
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SCINTILLA MAGNETO DIVISION OF 
SIDNEY, NEW YORK 


AIR TRANSPORT 


AA Sets Its Sights on Long-Range Coach 


AA, INonsked Coach Business 

American aircoach vs. all nonsked passenger business revenue passenger 
miles, 12 months ended June iO (flscal years); 

1951 1952 Change 

American Airlines "air tourist''.,.. 123.402,135 278.408.821 up 123% 

All nonskeds (domestic and int'l.)’ 870.651,000 1,290,634,000 up 49% 

' U. S. nonsked passengu miles including government contract flights. 

Sources: American Airlines and CAB Irregular Air Carrier Section, Bureau 
of Ail Operations. 


• Carrier reveals tourist 
plans at nonsked hearing. 

• Cost-conscious vacation 
travelers fit in picture. 

By F. Lee Moore 

American Airlines now sees its great- 
est future in long-range aircoach serv- 
ice with high-density seating to get 
lower unit fares. .American will increase 
capacity of its six DC-6 coaches from 
70 to '80 seats and convert four more 
planes for coach service by spring. 

The new policy was revealed in 
American Airlines testimony at the 
Civil Aeronautics Board he.irings in 
the nonsked airline investigation. Main 
issue of this proceeding is whether 
CAB should continue its regulations 
preventing nonskeds from expanding 
their own aircoach services. Major state- 
ments of American policy were pre- 
sented by assistant vice president and 
general sales manager Charles R. 

He said AA believes its biggest 
growth potential lies in vacation travel, 
90% of which now goes by automobile. 
The company believes low fares and in- 
tense promotion can and must lute 
more of this liuge but extremely cost- 
conscious market to air travel. The 
"standard” or 6rst-class market is near- 
coach must now expand rapidlv to keep 
the previous growth of air transport 
going. 

Here are highlights of Speers’ testi- 
mony on American poliev; 

• Shorthmil coach won’t pav. Convair 
service already is fairly high-<lensity. 

• Off-hours coach won’t pay, generally. 

• Coach earning rate on investment 
must be the same a.s first-class. 

• Tapering fare structure is necessary. 
The sliortcr the haul, the higher tHe 
fare must be. 

• Long-range coach service is Ameri- 
can’s biggest growth market now. 

• First-class travel is relatively saturated, 
and is over-infl-itcd hv war mobiliza- 
tion-may actually decline temporarilv. 

• Vacation travel by coach is therefore 
American's kev to expansion but tins 
market is extremclv cost<onscious. 

• Lowest possible fares are therefore the 
wav to get that expansion. 

• But AA coach is not “second-class" 
service, the line contends. 


• American’s coach investment is S6,- 
877,118, more than four times that of 
the 40 domestic nonskeds, according 
to Speers. American’s cost of convert- 
ing a standard plane to coach runs 
almut $7^,000 each. 

These are lughlights: here are some 
of Speers' more dehiiled statements ex- 
plaining these conclusions: 

► American’s Price Pliilosophy— Before 
cross-examination Speers outlined the 
American fares-and-setvice policy in a 
carefully worded statement beginning: 
"We believe that the major expansion 
in air transportation will take place in 
tile air tourist field. We believe that 
the opportunities in the standard-fare 
field are definitely limited." 

Speers then frankly outlined AA’s 
prospects in its three markets, which 
American calls "coramercial. personal 

«i.d tu.cgniL) ai,d 1.V..11UI..' 

• Business travel. "The commercial 
market has been deeply penetrated." 

And he added, “Furthermore, we be- 
lieve business travel is highly inflated at 
the present moment due to war condi- 
tions and that, if anything, there is 
likely to be a reduction in the total 
first-class commercial market.” 

• Personal travel. “The personal and 


AA 1953 Fleet 

American's fleet next )-ear will 
include— 

10 DC-6s (longhaul) 

Ait freight and cbaiter; 

13 DC-4S 
3 DC-6As 
First<lass passenger: 

25 nC-6Bs (longhaul) 

78 Convairs (shorthaui) 

(plus 25 DC-7s on order) 


emergency field is automatically limited 
by its very nature. Emergencies are not 
created— they occur, and wc believe 
that we probably have a very high 
percentage of tlie emergency travel 
that presently exists or that will move 
in the future." 

Thus, American believes its business, 
growth in tlie standard or luxury class 
is slowing. Observers studying these 
revealing statements last week in Wash- 
ington wondered why the airline should 
state such a prospect publicly, especially 
in view of the fact th.it American has 
presently on order 25 non-coach Doug- 
las DC-7s worth close to $50 million 
and has recently added to its fleet 
about 25 additional non-coach DC-6Bs. 
Apparently. American will give its very- 
newest and f.istest equipment to first- 
class travel, and spend $75,000 each 
tumtiling lilt oldei standard DC-6s to 

Some observers also speculated that 
in pinning its future squarely on coach, 
American is warning CAB not to en- 
danger the future of the certificated 
airlines bv letting nonskeds compete in 
that vital field. 

• Vacation travel. "We believe our 
future lies in the vacation market,” 
Speers continued. "This is an extremely 
cost-conscious market. They (vaca- 
tioners) have specific areas of interest. 
They can't be sold, many of them, on 
spending their vacation in industrial 
areas or non-vacation areas. This market 
is highly seasonal. . . . 

"This market is difficult to reach. 
... It requires expensive promotional 
effort. In this market, time is rela- 
tively less important than it is in the 
business or commercial market." 

American therefore concludes that 
price will be all-important: "All this 
adds up to an extremely cost-conscious 
market, wliich will be influenced to 
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ftiucl b) air wlien tlie faros and cosh 
generally attract many to it.” 

► Coach Market History, AA Version— 
Here is how Speers interprets the his- 
tory of aircoach development so far: 

• "The nonskeds . . . fell into the coach 
business. There wasn't any question 
in 1948 and 1949 but what .American 
was going to have low fares. The ques- 
tion was, what kind of low fares?" 

• American was divided, up to inid- 
1949, on fare reduction policy. When 
President C. R. Smith testified to the 
Senate (Johnsonl Cnmincrce Commit- 
tee in April 1949 that American would 
lose money on aircoach, he «as "think- 
ing in terms of an across-the-board 
fare reduction." Speers said. 

• Smith “changed his opinion (shortly 
thereafter) based on recommendations 
of his own staff, and we proceeded to 
develop the two-fare air tourist hpe of 
service.” Speers testified. 

• Coach “load" proved needs.” Under 
cross-examination by C.AB counsel 
Ronald M. Cohen. Speers admitted 
A.A's high load factors and long waiting 
lists on its coach arc what caused the 
line to expand if. Cohen asked Speers 
if .American's 81% average coach load 
factor in 1951 and continued high 
loads today were “some indication to 
you as to need for low-cost transporta- 
tion between those points?" Speers 
answered directly: “The fact that they 
were carrying passengers is an indica- 
tion that there was need.” 

Tliat is what the nonskeds wanted 
Amcricarr to say, as it miglit indicate 
that tlie nonskeds, too. are filling a 
"public need and necessity” when they 
fls’ as frequently as the public indicates 
demand for their services by buying 
nonsked tickets. It was C.AB merhber 
Joscpli Adams’ contention in dissenting 
when the Board revoked and suspended 
certificates of nonskeds for flying too 
often. 

That is the history of airccxich to 


date, as Speers interprets it for 

► Future of Air Fates— Here arc addi- 
tional important statements by Speers 
enlarging on .American’s view of how 
fare structure should go. Tliis is the 
first key to American’s position in the 
coming C.AB "general fates investiga- 
tion.” In tliat proceeding, CAB will 
seek to review the whole fate struc- 
ture of the scheduled airline industry 
in light of prcscirt and future devclop- 

• Sliorthaul coacit won’t pay. Asked 
if .American planned coach service over 
shorter haub, Speers stated: “We do 
not think that aircoach service over 
shnrt distances and medium distances 
will develop new traffic at the same 
rate or the same degree as over long 
distances. 

"The difference in fares, less the 
saving in time for the vacationist, is rel- 
atively less important, so wo think that 
the opportunities for broadening the 
market in that field are very much less 
than in tlic longer haul markets, and 
that refers specifically to a distance like 
Xcw York-Wasbington. . . . 

’'If we were to establish an air tourist 
. . . service over distances of that type, 
wx: might end up with a coach rate sub- 
stantially at the present levels, and a 
sfandard fare somewhat higher." 

• Tapering fare structure. “We must 
maintain an adequate return over our 
entire system to purchase new equip- 
ment, to attract new capital. . . . We 
have attempted, in establishing out 
air tourist fares, to des’clop the taper- 
ing-fare principle.” For instance, the 
fare per mile New York-Chicago is 
higher than the longer Chicago-Los 
Angeles segment. Fir5t<Iass fares taper 
siniihirly, .American says. But, Speers 
pointed out, .AA believes the shorthaul 
first-class fare can't be raised much, for 
that "would tend to dry up tlic market 
over many of the short segments,” 


• Shorthaul, Speers says that although 
shorthaul earnings are marginal now, 
the service pays off indirectly because 
it feeds longliaul routes and it also 
pioneers “first riders”— acquaints them 
with air travel. However, observers note 
that American’s fleet expansion since 
1950 lias been in longhaul aircraft. 

• Coacli load factors. “We believe tliat, 
in the long run, our air tourist flights 
arc likely to be operated at a lower an- 
nual load factor than our standard-fare 
flights because of the seasonality of the 
traffic.” ’llus conclusion is one appar- 
ent reason for Ametican’.s decision to 
increase further the seating density of 
its coach services. T’he present 70- 
seat configuration at 4i cents a mile 
yields about the same revenue per flight 
as 50 scats at about 6 cents- If the coach 
load factor were considerably less, it 
would upset American’s “balanced fare 
structure." 

By increasing seating to 80 in the 
coach, the flight vields much more than 
standard fare flights with 50 scats, and 
provides a big cushion for the antic- 
ipated drop in average coach load. 

• Diversion from first-clasi. Speers 
stated that he believes its coach service 
will divert from 55 to 50% of pas- 
sengers from AA’s first<la5s service. “If 
there is to be diversion . . . and if the 
first-class market generally were to de- 
cline, it again must be made up in our 
air tourist .services. , , .” 

•American is no longer worried about 
its own aircoach diverting passengers 
from its first-class service under the new 
policy. Tlie big worry is the possibility 
of other airlines diverting American’s 
business— spccificalli', further growth of 
the nonsked industry. "A diversion from 
•American Airlines to other carriers, 
witliout corresponding growth in our 
.standard-fare flights, would soon result 
in an unbalanced fare structure . . . 
miglit destroy the growth in air trans- 
portation over other segments.” 

Tliat is the main message American 
iiishcs to comey in the CAB nonsked 

Modern Lighting 
at Jan Smuts Field 

(McGraw-Hill World Neivs, 

Johannesburg-A $500,000 center- 
line approach lighting system is going 
into the new Jan Smuts Airport, with 
runway and approach lights having five 
stages of brilliancv to a maximum of 
?5,000 beam candles. 

Included in other lighting equip- 
ment being installed will be a ceiling 
liglit projector for measuring height 
of the cloud base. 

Operations at the field will open 
on full scale early next year and at 
least seven international carriers arc 
expected to make use of the facilities. 
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U. S. Airline Subsidies 


Domestic 

airline subsidies dcclin 

as international carriers 

needs con- 

tmue to rise 

rv.n,~K. 

International, 

Total 


Systems 

Territorial 

Subsidy 

1951 

536,130.000 

$40,627,000 

$76,757,000 

1952 

26,013,000 

45,343,000 

71.356,000 

1953 

25,621,000 

44,982,000 

70,603.000 

1054 

24,568,000 

46,562,000 

■1.130.000 

[CAB .staff 

shiiiata) 




CAB Cuts Estimated Subsidies 


Airlines to Compete 
In 13,000-Mi. Derby 

Mote than 1,000 entry forms have 
been distributed by the Canterbury In- 
ternational Air Race Council, New Zea- 
land, to whip up widest possible partici- 
pation in tlie forthcoming 15,000-mi. 
England to Christchurch, N. Z-, ait 
derbv scheduled to start about Oct. 
10, 1953. 

Interest in tlie long-distance event 
reportedly has been expressed by high 
USAF and U. S. Nav7 officials. KLM 
Royal Dutch Airlines is said to have 
plans well along on its entry, which 
mav encompass tiucc different types 
of U. S.-built transports. .A provisional 
entry also has been placed by Qantas 
Empire Airways which may put one of 
its new Super Connies in the transport 
handicap section. 

Several British airlines and manufac- 
turers are expected to enter jet and tur- 
borprop transport planes in the compe- 

► Prizes— Two sections have been set up; 
a speed section, in which entrants may 
utilize air-to-air refueling, and a trans- 
port handicap section designed to give 
small and large planes an equal chance 

There will be four cash prizes in each 
class, first prizes being approximately 
$28,000. Federation Acroiiautique In- 
ternationale regulations arc being fol- 

Co-sponsor of the event is the Royal 
Aero Club. Information and entry 
blanks may be had by writing the Scc- 
retarv-Gcneral, Royal Aero Club, 119 
Piccadilly, London, W.l. or the Secre- 
tary-Treasurer, Canterbury International 
Air Race Council, Inc., 116 Hereford 
St., Christchurch. N. 7, Entries, in du- 
plicate. must be returned hy Jan. 51, 

BEA 1951 Deficit 
Near $4 Million 

Citing 1951 as "the most difficult 
year in its history," British European 
Airwavs Corp. has recorded a $3,986.- 
110 deficit on operations ended Mat. 
31, higher than the previous fiscal year 
loss of $2,741,947. 

Blamed for it are shaqily increased 
costs, delays in deliveries of new equip- 
ment and labor difficulties during the 
peak months of July and August. 

A 7% increase in load factors and a 
20% gain in revenue load ton-miies 
over the previous year was reported. 

Revenues totaled $50,289,523, up 
20% over a year ago. 

Officials of the carrier believe that 
the coming year may be even tougher 
than the one just past. Some of the 


Domestic airlines' business has im- 
proved so much in the last year that 
CAB has cut estimates of their com- 
bined subsidy for fiscal 1952 and 1953 
by $3 million. That is tlie liiglilight 
of CAB’s revised report updating its 
original “Administrative Separation of 
Subsidy From Total Mail Payments” of 
last year. 

It also shows tliat domestic subsidies 
will continue declining, while interna- 
tional, territorial and overseas airline 
subsidies must continue upward at 
least until 1954— latest year projected 
in the CAB staff study. The original 
international subsidy estimate came out 
this June (released in July), yet CAB 
already has cut its total estimate for 
1952 and its 1953 estimate bv about 
$250,000. 

For the current fiscal year, ten trunk- 
lines will get no subsidy. Their final 
mail rates do not include subsidy, C.AB 

’Fotal subsidy estimates for the re- 
maining trunklines: $615,000 for C&S; 
$851,000 Colonial: $618,000 Conti- 


problems they face are bringing the 
Ambassador Elizabethan-class and tur- 
boprop Viscount Di.scovciy-class air- 
liners into service and equipping a new 
mahiteii.nncc base in order to haiiilk 

Global Service Is 
Planned by British 

(AtcGraw-Hill World News) 

London— .An all-British service cir- 
cling the globe may be in operation 
within two years. TTiis is forecast by 
authoritative sources following discus- 
sions here between top government 
civil aviation officials of Great Britain 
and Australia. 

British and Commonwealth operators 
feel that thev could capture much of 
the growing round-the-world passenger 
traffic now going to U. S. lines. It is 
believed that the final decision will 
rest on giving American carriers right to 
operate in Australia in rctiim for trans- 


nental; $391,000 Mid-Continent (the 
three months before Braniff merger), 
and $1,263,000 for Northeast. 

Whereas the entire scheduled helicop- 
ter experiment (three lines) will cost 
only $1.5 million in service mail pay. 
most fixed-wing local service lines will 
get more than $1 million each in sub- 
sidy this fiscal year: Piedmont $1,632,- 
000; Pioneer $1,799,000; Southwest 
$1,128,000; All-American $1,698,000; 
Frontier $2,805,000; Ozark $1,920,- 
000; Southern $1,633,000; "Trans- 
Texas $1,599,000; West Coast-Empire 
$1,572,000; Wisconsin-Central $1,861,- 
000, and Central $1,615,000. 

Locals estimated to get subsidies un- 
der $1 million are Bonanza $714,000; 
Lake Central $717,000, and AViggins 
$323,000. 

Copter services, hauling mail onlv, 
arc figured as getting no subsidy— only 
compensatory mail pay. For fiscal 1953 
this is estimated at $495,000 for Heli- 
copter Air Service, $513,000 for Los 
Angeles Airways and $500,000 for New 
York Airways. 


U. S. privileges given to the British. 

No concrete, final plan could be 
agreed upon because New Zcjland’.s 
Minister for Civil Aviation was unable 
to attend the discussions. Further talks 
liehvecii the three governments .ire 
planned for a later date. 

Two United 340s 
Are Damaged 

United Air Lines first two Convair- 
Liner 340s have been damaged in pilot 
training landings. 

Both accidents were during landings 
at Stapleton Airport, Denver, altitude 
5,200 ft. 

The first 340 plane hit ground 
before reaching the runway, resulting 
in major internal damage to the wing 
spar structure as well as bent landing 
gear and wrinkled fuselage skin. Cost 
is estimated at over $100,000. The 
second accident was a hard landing, 
producing skin wrinkle at the wing 
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WESTERN CONVAIR 240: Is it adcgiuite to l.andic the hea« Las Vegas hade’ 

Western Faces New Route Setback 

United and TWA are hot on the trail of WAL’s prized 
Las Vegas-Los Angeles run. 


Las Vegas, Nev.-Westem Ait Lines, 
recently deprived of its certificate to 
serve El Centro and Yuma, now faces 
loss of its exclusive right to the rich 
Las Vegas-Los Angeles trade. 

Western’s Route 13 stretches north- 
east out of Los Angeles across the 
Nevada desert before swinging north to- 
ward Salt Lake City and Canada. 

Tire richest segment of Route 13 lies 
between Los Angeles and Las Vegas, 
for it links the heas ily-populated South- 
ern California area to one of its favorite 
playgrounds. 

&ldom has an area offered better 
argument for air travel. The 335-mi. 
tail trip between the two cities takes 
7-10 hr. and often is hot. By automo- 
bile it is a 6-7 hr. trip across the desert. 
Western’s Convairs make the trip in 80 

► Other Intcresb— Since 1043 Western 
has held an exclusis'e franchise for the 
Los Angclcs-Iais Veeas run. whicli 
brings in some Sl.235.000 annually, 
8% of Western’s total svstem revenue. 
It has flown the route since 1026. 

Now both United and TWA want 
Western’s shnrthaul route opened to 
competition, svith Bonanza Air Lines 
an extrcmclv interested onlooker. A 
CAB hearine was held this summer and 
Aviation V'eek recently conducted an 
on-the-spot snircv. 

Two irfeiTsting points stand out in 
the contrm’ersv- 

• TWA and United, which stop at Las 
Vegas, alreads’ are competing with 
Western on the Los Anecles-Las Vesas 
run thronffh the subterfuge of ticketing 
passengers bevond those two terminal 
points and then refunding the differ- 

• Western faces strong nnnnsitinn fmm 
the tn«n nbi-h if helped build to a 
maior resort center. 

It is commnn knowledge in Las Vegas 
(hat if voii cannot obtain a ticket to 
Los Angeles on 3\'estem. vou can hnv 
one on TO'A or United to Long Beach 


for SI. 15 more and obtain a refund for 
the difference upon arrival in Los An- 
geles. The system also is used in the 
opposite direction by purchasing tickets 
to points further east than Las Vegas- 
Both airlines admit the practice, and 
encourage it- 

A Western representative disclosed 
that when no space is available on 
Western, would-be passengers some- 
times are told about the subterfuge 
which permits them to travel on TWA 
and United to Los Angeles. 

► Little Damage— What can CAB do 
to close the loophole? Very little, ap- 
p,irent!v. If a passenger knows about 
the subterfuge, there is nothing to stop 
him from using it. One Las Veras 
travel agenev owner savs he has used the 
practice to ticket as high as 100 pas- 
sengers a week to Los Angeles. 

A top TWA official testified at the 
CAB hearing on the "almost absolute 
impracticability of ever enforcing the 
restriction." 

It is obiious that neither TWA not 
United can base its flight schedules or 
advertising iinon siirli practice. There- 
fore traffic taking ads-antage of it is light 
and damage to Western comparatively 

As long as the restriction remains 
in effect, if protects Western’s near- 
monopolv of the traffic. 

74ie question CAB must decide is 
whether if is In the public interest to 
continue that protection for Western. 
That brings UP a second interesting 
point; Vriiv is L-ss Vegas so iinfricndlv 
to M'estem. which has poured so much 
monei- into the town? 

"Tlie traffic now moi-ing over the I^ls 
Vepas-Los Angeles segment is traffic 
which Westrm and Western alone 
pioneered, dcveloncd and helped pro- 
mote. at enntidenWe cost, time and 
effort ” cn- \5Vstem officials. 

► Traffic Problem— Hut Dopiilar resent- 
ment against the airline is strong in T,as 
Vegas. The town offers a peculiar 


traffic problem. Static population is 
around 33,000. But there is a heavy 
tourist flow from Los Angeles on Fri- 
days and a heavy flow back to California 
on Sundays, hiany townspeople resent 
the fact tliat air reservations are difficult 
to obtain on weekends. Hotel people 
sav thev are considering charter flights 
to bring in guests because of Western's 
inability to handle the traffic. 

The CAB hearing in lune on applica- 
tion of the City of Las Vegas and the 
Las Vegas Chamber of Commerce for 
removal or modification of the restric- 
tion was marked witli bitterness. 

► Hearing Flareiip-ln one flareup. 
Western vice president Arthur Kelly 
told the CAB examiner; "Historically 
the position of TW.A in Las Vegas is 
threaded with bad f.iith and b.ickdoor 
tactics." Western also accused United 
Air Lines of moral breach of contract 
in seeking to haw the restriction lifted 
after agreeing to it as a condition of the 
sale to United of Western's Route 68 
Los Angeles-Dcnvcr in l‘)47. 

United's reply; "The restriction was 
put in and was agreed to by United at 
a time when Western was in a verv bad 
financial condition, and when it needed 
protection against competition if it was 
to survis-e finnnciallv. Smee that time 
Western’s condition has imnroved 
grcatlv and the protection is not 
needed, at least it is not needed to the 
extent required at that time." 

► Mavor Questioned— Tenor of the 
CAB hearing was established by Mayor 
C. D. Baker in discussing the official 
action in filing an application for re- 

Asked if that action was taken after 
due deliberation by the board of com- 
missioners and himself, the mavor re- 
plied that it was taken after receipt of 
numerous complaints from tlic public 
and licensed businesses. 

► Many Complaints— The mayor’s testi- 
mony was followed bs- complaints on 
Western service from the managers and 
public relations men of the maior Las 
Vegas hotels, as well as private citizens. 

Widespread anti-Western sentiment 
is plentiful in Las Vegas. Townspeople 
questioned complained of Western serv- 
ice. Western’s defense includes the fol- 
lowing points; 

• Western helped des-elop the L.is 
Vegas trade. h,as promoted travel to the 
citv through advertising and is eirtiticd 
to protection for its efforts. 

• Western is pros'iding adequate service 
as witnessed hs' the line's segment load 
factor since mid-1049 nf less than 75% 
and the fart that h'-hs-cen Janiiarv ]‘)48 
and March 1652 Western increased the 
number of scheduled air seats as-ailable 
daily to L.SS Vegas traffic from 168 to 
452. or 266%. an increase far greater 
than economic growth of Las Vegas for 
the same period. 

• Complaints at the hearing svere 
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vague, indefinite and not convincing. 

• Western svoiild suffer financially to 
the public detriment through diversion 
of its traffic to UAL and TWA if the 
restriction were lifted. 

• Such action would endanger the base 
of Western's route to Canada. 

One telling point in Western's favor 
is the extreme overcrowding of hotel 
facilities in Las Vegas on weekends and 
holidays- "Even if we brought more 
people in here, thev don't have any 
place to put them.” one Western official 
pointed out. 

Western flights to and from Las A'e- 
gas daily now total 14. following addi- 
tion of four flights in August with 
planes available when the El Centio- 
Yuma segment closed down. Fxtra 
flights operate on weekends and holi- 
days. Western contends it also has the 
equipment to handle any future ex- 

► Bonanza Interested— Although TWA 
and United have been the principal con- 
tenders. Bonanza Air Lines, with head- 
quarters in T.as Vegas, is considered 
another likely prospect for a Los An- 
geles-I.as Veras mute in enmpctition 
with Western f.AvMTioN Wfek Oct. 
13. p. 621. Bonanza executives denv any 
interest in such a mute but T.as Vegas 
observers insist Bonanza warts the mute 
to close the final gap on its circle from 
Las Vegas to I/is Angeles by way of 
Phoenix and San Diego. 

Three courses are open to the CAB 
in this case: 

• Continue the restriction as it stands. 

• Modify it to nermit United and/or 
TWA to carry T.os Angeles-Las Vegas 
pas.sengers on that segment of their 
transcontinental runs. 

• Ftirninate it entirely, allowing United. 
TWA or Bonanza to enmnete with 
Western on shuttle runs between Los 
Angeles and T.as Vegas, 

Western officials, although nrntest- 
ing. are resierned to the probability of 


German Airline 
Courted by Allies 

(MeCraw-HiH World News) 

London— British airliner manufactur- 
eis reportedly have been offeriDg the 
Germans 30 planes, 1 5 turboprop Vick- 
ers Viscounts and 1 5 de Havilland 
Series 2 Comets, witli deliveries during 
1954-1955. 

DH has denied the story, but the 
Vickers angle sounds feasible, especially 
since a Viscount only recently com- 
pleted a demonstration tour of Ger- 

The price for the 30 planes reputedly 
was set at some 561. 5 million— higher 
than competitive offers by U. S. manu- 
facturers. But the British do not re- 


quire dollars in pavment, and the Ger- 
mans could use cTomestic kerosene in 
the planes instead of importing avia- 
tion gasoline. 

Competition to sell to the new mar- 
ket is Rowing. The Germans hope to 
get airline services started next spring 
using chartered or second-hand trans- 
ports. The British are offering Dakotas 
(C-47s) and Vickers Vikings at "bar- 
gain-baseincnt” prices. 

The Germans would like license 
rights to make one British or U. S. trans- 
port. One Briton threw cold water on 
the idea by stating that it will take 
the Germans ten years to renovate their 
aircraft industry. But some Germans 
are more optimistic- Messcrschmitt re- 
putedly is negotiating with the city of 


Essen to build an assembly plant which 
would employ 3,000 initially. 

India May Nationalize 

(McGraw-Hill World News) 
llie Indian Government reportedly 
is studying legislation that would 
bring about a compulsory mciger of 
all existing domestic airlines in India 
and organize a corporation to run 
all internal air services. Although this 
legislation is unlikely to be presented 
to Parliament during its next session, 
a policy decision is expected to be 
faken sliortly. The Air Yransport In- 
quiry Committee has reported against 
nationalization for a period of at least 
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SHORTLINES 


► Bonanza Airlines plans excursion 
fares front Reno to Las Vegas and Haw- 
thorne. . , . Has a final mail rate esti- 
mated by CAB to pay $727,948 a vear, 
of which all but SIT.OOO is subsidy. 

► British Overseas Airways is still study- 
ing in-flight refueling of the Comet, but 
reportedly wiinot use it in neat future 
because of commercial cost of refueling 
st.itions: equipment and operation is 
prohibitive unless a big airline fleet is 


using the service along a particular 


► Chicago &• Southern and IV/A in- 
terchange service New York-Houston 
IS urged by C.AB bureau counsel, al- 
though examiner recommended con- 
sideration after CAB decision on the 
Delta-C & S merger. Tliat merger 
would not alter interchange’s merits, 
bureau counsel says. 

► Civil Aeronautics Board investiga- 
tors retuniing from the Apr. 29 PAA 
Stratocruiser crash site in Brazilian 
jungle report tail and rudder were five 
mi, from main wreckage “indicating 


that they had broken from aircraft in 
tlie air prior to ground impact. ’’ 
furthermore, the undiscovered No. 2 
engine and pr°P apparently must be 

► Colonial Airlines’ stockholders ap- 
proved the Eastern Air Lines merger 
agreement almost unanimously, whereas 
tliey barely failed of a two-thirds major- 
ity to approve a National Airlines 
merger. . . . Company merger hearings 
at CAB Oct- 27 will be full of fire- 
works when Eastern and National fight 
for C.AB preference to buy Colonial. 
(Observers see CAB bureau counsel 
favoring National. 

► East African .Airways, BOAC affiliate. 
IS replacing its ten Lodestars witli nine 
28-seat DC-3s. 

► Iberia, Spanish airline, plans a 3,265- 
mile nonstop route segment from 
Canary Islands to Puerto Rico using 
compound-engine Super Constellations. 
Tlic plane has a maximum 3.920-mi. 
airline range plus normal full reserves, 
Lockheed says. 

► KLM Royal Dutch Airlines has moved 
its North American division executive 
offices to Daih’ News Building, New 
■York. 

► National Airlines' annual stockholders 
meeting elected three new directors, re- 
placing previous minority opposition 
group headed by W. K. Jacobs, who 
resigned after a proxy battle last June. 
New directors ate J. W. Cross, f. C. 
Brawner and B. O. Hedges. 

► Pan American World Airways has 
started "Super 6" DC-6B sleeperette 
service from N. Y, to Johannesburg, 
cutting 6i hr. from its previous sched- 
uled time on Constellations. 

► Pioneer Air Lines’ profit on DC-3 
sales is an offset to subsidy need claimed 
by Pioneer in its application for an 
increased mail rate to carry Martin 
2-0-2 costs, CAB bureau counsel and 
the Post Office argue, nicy say the 
sale was not ‘’consummated” before 
Pioneer reopened its final mail rate. 
Pioneer claims that profit was free and 
clear before the mail rate had been 
reopened. 

► Slick .Airways expects CAB to fix a 
new freight charter rate above 73.9 
cents a C-46 plane mile and near the 
old 77-cent rate. CAB allowed Flying 
Tiger to break the 77-cent rate be- 
cause Naw requested it, Slick says. 

► Traus World Airlines now operates 
six $99 transcontinental aircoach flights 
a day from New York— three to Los 
.Angeles and three to San Francisco. 
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Searchlight Section 

r . BUSINESS . OPPORTUNITIES . EPUIPMENT— used or RESALE 


California Oppartnnity 

Fur Acoustics ond Vibration Engineer 


ated products. 

Salary open and de- 


Contact Mr. W. H. P. Drum- 
mond, 3000 Ocean Park Boule- 
vard, Santa Monica, California. 
Phone: Exbrook 4-3241, Exten- 


DOUGLAS AIRCRAFT COMPANY, Inc. 

SANTA MONICA, CALIFORNIA 


STAFF ENGINEER 

ARMAMENT 

Attractive opening for a staff specialist in air- 
craft armament design and installation. Duties 
include responsibility for evaluating various air- 
craft armament systems, and the preparation of 
basic armament design specifications. 

Applicant should have experience as engineer- 
ing specialist in large design organization. Job 
requirements include engineering degree plus 
eight to ten years experience in various aircraft 
armament fields such as aircraft guns, ammu- 
nition chutes, ammunition feeders (including 
related pneumatics) and rockets (including 
pack design). 

All inquiries will be held confidential. For fur- 
ther information contact 

Encineerino Personnel Section 

Chance Vought Aircraft 


ISION OF UNITED AIRCRAFT CORPORATION 


PROJECT ENGINEER F 

AUTOMATIC 

FLIGHT 

CONTROL 

DEVELOPMENT 


LEAR, INC. 


THE NEW 


TIST IHGIIIEEIIS 

SCIENTIFIC RESEARCH LABORATORY 


llRODiraiC 

OF THE FORD MOTOR COMPANY 


COUBUSTIOK 

has openings for 


DESIGI E«GliER 

Aerodynamic 'T 


IIOOIIC IHGIIIEEII 

Heat Transfer ^ tNlilflttHb 


Needed by the University of 



Southern California for operation 
of the Aerodynamic Test Division, 

1. «»M.I., -mJ - Iv.- 





Point Mugu, Colif. Excellent op- 

BS In ME or Aeio.E. with advanced de- 


portunities exist for advancement 



at this new Windtunnel ond Com- 

tronsiVr oV com’buVioV.’ A’ffl'inlinum of S 


bustion facility. 

of 90 S turbine propuhlon com|>onenK and 


Apply to 

systemj. 


UNIV. OF SOUTHERN CALIF. 

FORD MOTOR COMPANY 


ENGINEERING CENTER 

n V" 'r 'i 


935 W. 37th Street 

Woet Doorborn, MIchlaun 


Los Angeles 7, Colif. 


AVIATION 


ember 20. 1952 


SEARCHLIGHT SECTION 


ENGINEERS DESIGNERS-LAYOUT MEN 

MECHANICAL DESIGN ELECTRONIC 

ELECTRONIC MECHANICAL 

SERVO 

This work deals with the monuiacture and develop- 
ment oi highly complex equipment of the most ad- 


General Motors Corporation 


ENGIMEER 

LEAR, INCORPORATED 


CUICAOn: sta x. UMtgaa ii 


POSITIONS VACANT 


FLIGHT TEST 


SSpii 


........ 




WANTED 


Chance Vought 
Aircraft 


WANTED-AT-6 PROPS 


D'V'StON_ 


,.TED""^'iR"cTAPT CO 


SEARCHLIGHT SECTION' 

r~ 


RESEARCH 

AND 

DEVELOPMENT 


forge the KEY to America’s future in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 

The continued and steady growth of established research and development projects 
presents o number of unusual opportunities for outstanding and experienced men. 

SCIENTISTS ENGINEERS DESIGNERS 

Positions are available in our organizotion for qualified personnel in the following 
fields; 


* Electrical Systems 

* Circuit Analysis 

* Analog Computers 

* Servomechanisms 


> Structures 
’ Aerodynamics 

• Applied Mathematics 
’ Electronics 

• Physics 


* Stress Analysis 

* Flight Test 

* Missile Design 

* Dynamics 

* Microwaves 


also exist for welding engineers, civil engineers, and mechanical engi- 
h experience in metals fabrication; and for personnel with ability and 
e in technical editing, art, and motion pictures. 



and inquiri« are also invited from recent 
ion, ability, and experience. Liberal solary, 
sore yours if you qualify. 
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SEARCHLIGHT SECTION 



• BOMBER 
> PURSUIT SHIP 

• TWIN ENGINE BOMBER 

• AMERICAN AIRCRAFT POWER TURRET 

• SUCCESSFUL AMERICAN DESIGNED 

HIGH ALTITUDE ROCKET 

pi 

IN OPPORTUNITY 
FOR 

ENGINEERS 

Interesting Career Work On Guided Missiles, 
Rockets and Ccnventional Aircraft in— 

STRUCTURAL DESIGN 
WEIGHT ENGINEERING 
Dynamics Analysis & Test 
Flight Test Instrumentation 

Comprehensive bockpround in AERONAUT- 
ICAL, MECHANICAL, CIVIL, ELECTRONIC, 
MATHEMATICS OR PHYSICS SPECIALTIES 


THE GLENN L. MARTIN CO. 
301 Technicol Employment 
BALTIMORE 3. MD. 


MCDONNELL AIRCRAFT 
CORPORATION 

Inrites you to . . . Build your 
future with o company . . . young 
in years, young in spirit and ideas. 
Opportunities In fngineering 

Design Engineers 
Aerodynamicists 
Servomeehanism Engineers 
Stress Analysts 
Electronic Specialists 

Manuiaciuring Positions 

Production Planners 
Field Representative — 
Purchasing 
Methods Engineers 
Master Planners 

Tooling 

Tool Designers 
Tool Planners 

Storting solary commensurate with »pe- 

c"r^pre"^illploy«“1.e^ 

MCOonneU Aircraft Corporation 

Box 51 6 St. Louis 3, Missouri 

YOU'LL LIKE WORKING FOR M.A.C.! 


TRANSONICS 

SUPERSONICS 

HYPERSONICS 


SVERDRUP S PARCEL. INC. 

Consulting Engineers 
R1S Olive. St. Louis 1, Mlssoi 


DESIGN DRAFTSMAN 

LEAR, INCORPORATED 


master 

scheduler 



LIBERAL MOVING ALLOWANCES 



CHASE 

AIRCRAFT GOMPANV, INC, 

WEST TRENTON. NEW JERSEY 


AIRCRAFT 

STOCK ROOM SUPERVISOR 



WAMTfO- 


SALES ENGINEER 
DISTRICT MANAGER 

ROBBINS & ASSOCIATES 



Don't forget the 

BOX NUMBER 
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SEARCHLIGHT SECTION 


INSTRUMENTS 

Authorized Factory Sales 
and Service 


* Eclipse-Pioneer 
* Kollsman 

* U. S. Gguge 


IMMEDIATE DELIVERY 
CALL • WIRE • WRITE 

INSTRUMENT ASSOCIATES 

Telephone: Greet Neck «-1 147 
Telegroph: WUX Greet Neck, N. r* 


DC-3's 


Conloct Owner Direct 

KIRK KERKORIAN 
Le$ Angeles Air Servici 


EXECUTIVE TRANSPORT AIRCRAFT 


BUYING and SELLING 
ELASTIC STOP NUTS 
ANY QUANTmC$ 

INDUSTRIAL BOLT & SUPPLY CO. 




ilnce C-AJk. 
sd have hod ACES 
ilelde In hihrlcollen 


EASTERN AIRLINES 
DOUGLAS DC- 3^ 

AVAILABLE FOR LEASE 

We have available for immediate lease to corporations and car- 
lines DC-3 Passenger and Cargo Airplanes. These aircraft are 
fully equipped for scheduled airline operation. Executive ver- 
sions also available. Call on us for more information on the 
advantages of leasing. We con give you all the advantages oi 
ownership without large capital expenditure. Let us show you 
the advantages of our corporate leasing plan. Our 20 years of 
aviation knowledge is at your disposal. Airplanes available for 
inspection at our Fort Wayne or Miami, Fla., base. Available 
with Wright or P & W engines. 


iRANCH: 

Miami, Fla. 
nOdCofCSIdi 




MIAMI 

Phone 

9-1218 


'*1 


P & W R 2000 Engine P 

7-11-M3 
Cylinileis • 50724 Voivey 
Piston Pins • Cronk Cases 
Crank Shafts • Prnp. Shofts 
New and Serviceable 
TRANSPORr AtRCRAPY— ENCINES 


IRLINE EQUIPMENT CORP. 


LOCKHEED LODESTAR 

Now in major overhaul. Con be 
finished your specifications. 
One of lost built. B-1820 205A 
Engines. 

ENGINEERING AND MANUFACTURING 
CORP. 

P. 0. Box 479 
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SEARCHLIGHT SECTION 


PBY5A Specialists 



Complete Overhaul & Maintenance 
oi All Types of Aircraft 
We have 15 complete PBY5A Aircraft 
Prices starting at $25,000.00 each 

Southern California Aircraft Corp. 


ONE STOP EXECUTIVE AIRCRAFT SERVICE 

Major Rebuild 
interiors 


Authentic Integral Fuel Tank Sealing 
Radio Installalians Relicense 


One of largest stocks of new Lodestar parts in the country 

We can handle yaur wark. 

ENGINEERING and MANUFACTURING CORP. 

P. 0. Box 479 Galveston, Texas 


FOR SALE 

PBY 5A 


DISCOMP inAIT SUES CO. 


SPARKPLUGS 




L & H SUPPLY 

8202 Cetlai Springs Dallai 9. Tenc 


BUYING OR SELLING 
*° jI'm WELSCH 


LOCKHEED PV-1 




FOR SALE 

DC-3C— 26 seats. Airline radio, heov 
gear, large oirstoir doer, 12V system 
Aircraft TSO S3Dd:D4, TT 8664:23. En- 
gines P&W I830-90I). Uft OOdW TSO, 
right 639:17 TSO. Lav time props. Ci 

LAKE CENTRAL AIRLINES, INC. 

Weir Cook Airport 

fndronopairi, fmirona Pftorre Sefrnont 2436 


Sr,.j Up 


FOR — LEASE 

C-46A 


iE INVntTOaY 


EDRAND AVIATION COMPANY 


FOR SALE 

COMPLETE P&W INVENTORY 

CAPITAL commercial'' COMPANY 


UNUSUAL 

OPPORTUNITIES 

SEARCHLIGHT SECTION 
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WHAT DO YOU NEED? 

Buy from one of America's largesf stocks of 

UNUSED AIRCRAFT PARTS 


1500 COMPLETE UNITS 
OXYGEN BREATHING 
EQUIPMENT 

Per high ollitvde tl»cng— ne* lurplui— 


’AIRCRAFT ENGINES' 


WRIGHT 



PRATT 8 WHITNEV 
1 RK30-49 ITSO 




FREE CATALOG 


COMMER^^ SALES CO. 





EDITORIAL 


Spineless Pussyfooting 

Some red-blooded officers in the Pentagon can hardly 
'be blamed if they “boil o\er" pri\ately at the two latest 
Russian outrages perpetrated on the U. S. Air Force on 
the same day, Oct. 8. 

Two Russian jet fighters made menacing passes at an 
■unarmed C-47 hospital plane flying between Frankfurt 
and Berlin. One fighter loosed machine gun bullets near 
the transport. Our hospital ship ducked into clouds and 
.escaped undamaged. 

In the north Japan area an unarmed B-29 disappeared. 
Radar obsersations indicated a non-UN plane intercepted 
the bomber’s course just before the B-29 radar image 
disappeared and ground witnesses saw a plane fall into 
the sea, streaming smoke. 

Earlier, two other U. S. planes disappeared near Rus- 
sian borders. Later, po.sters appeared in Russia in con- 
nection with special awards to Russian pilots for “dis- 
tinguished sers'ice.” ^Vas it coincidence that the planes 
pictured were the same h'pes as the two planes we lost? 

Unless these aircraft flew beyond Russian borders, 
which we doubt, we— like the men in the Pentagon, and 
many U. S. citizens— are wondering how much longer 
this nation will continue to accept this kind of afrocitv so 
meekly? The more we take of this kind of stuff, the more 
of it we are likely to get, the Red Dictator’s mentality 
being what it is. 

There are many retaliations far short of war which we 
can and should fake. Some would hurt Russia, commer- 
cially and otherwise, and a few of our respected military 
people believe this realistic response might ease the 
Communist trigger itch. 

Our State Department-dominated goremment con- 
tinues to run up an unenviable, unprecedented record of 
pussyfooting and appeasement, for the rest of tlie world 
to see. A spineless Administration capitalizes on our 
fears of war as an alibi for failing to uphold national honor 
and international law. 

More Stalling Tactics 

While Civil Aeronautics Board’s Chairman invites 
irublic praise in his speeches for the Board’s efforts in 
promoting aircoach service among the certificated air- 
lines, his agenc)’ continues its perfect record for stalling 
on certificating even a single unsubsidized international 
airfreight carrier. 

Last week, in the reopened U. S.-Middlc Fast air- 
freight case, the Board decided once again to throw over- 
board the priceless time and the untold thousands of 
dollars spent by applicants and the Board itself in hear- 
ings once held and completed. It will start them all over. 

It repeats its delaying tactics, wliicli are so obvious in 
its current re-investigation of the nonscheduled coach 
passenger carrier problem, to determine if there is a 
"need” for this bpe of airline. 

American Aviation Daily now says this proceeding will 
cost "millions of dollars" and will take four or fi\e 
years, with the average total monthly cost for transcripts 
already running between $15,000 and $20,000. 


Tliis is how CAB saves public money. .This is how 
if saves legal expenses of certificated as well as uncertifi- 
cated airlines. This is liow it liunies new coach service 
to the public. It is also one example of how rumors start 
or are kept freely circulating about CAB. and the 
extent of its public interest. Here is more new ammuni- 
tion ready-made for gossip columnists and authors of 
such books as "How to Get Rich in Washington.” 

Our Transport Editor, F. Lee Moore says the Board’s 
decision to reopen the Middle East airfreiglit ease to all 
comers means at least another year’s deliberation. The 
outlook at this moment is that the case will be slated for 
1954 settlement! 

Thus, foreign air eaniers are given a clear field to 
increase their cargo leadership os’cr the Atlantic, and the 
Defense Department, eager to build up the nation’s air- 
freight fleet, can look forward to another case of too little 
and too late. Not to mention the public’s interest in 
better and cheaper U. S, flag line freight service, that we 
believe could be offered by unsubsidized eaniers. 


Reporting on Air Safety 

Avution Week’s recent appointment of Alexander 
MeSurely as Aviation Safety Editor has resulted in grati- 
fying response. 

Both tlie Aircraft Industries Assn, and the Air Trans- 
port Assn,, for example. ha\'e circulated memoranda to 
safety people in manufacturing and airline companies 
announcing the appointment and urging cooperation. 

"For manv years the AIA and ATA members, techni- 
cal and management personnel, have deplored the ten- 
dency of tlie press to emphasize the industry’s safety 
problems rather than its safety initiatis’e and progress," 
E. W. Norris. Airworthiness Engineer of Boeing Airplane 
Co., wrote in a memo to fellow safety committee mem- 
bers, with other aircraft manufacturers. 

"Such editorial and reporting policies have undoubtedly 
influenced critical attitudes in many legislators and have 
encouraged the expansion of federal regulatory activity,” 
Norris said. 

“Little can be done to prevent publication of air 
accidents and disasters. There is miicli to be done to 
counterbalance the effect of such publicitv. Every manu- 
facturer and operator has evoR’cd many features or prac- 
tices which are intended to reduce hazards and advance 
flight safetv. Effective publicity on such features which 
originate in industry without compulsion can, 1 am 
convinced, reduce the trend toward mandatory detailed 
safety rules and regulation. 

"A step in the direction of improved public, indus- 
trial and governmental relations for asiatinn has been 
taken by Aviation Week in the designation of Alex 
McSurcly as Aviation Safety Editor, By encouraging a 
long-range program of good reporting on the many worth- 
while accomplishments in this field, we should help to 
cieate a less critical atmosphere in which to continue our 
cooperative efforts toward a more workable airworthiness 
regulatory system.’’ 

—Robert H. Wood 
AVIATION WEEK, October 20, 1952 



for strato stress 


For stratosphere maneuvering or ground take-offs, 
America's aircraft industry depends on aluminum ex- 
trusions. Those fabricated by Harvey benefit from the 
homogenizing process’— an extra assurance of maxi- 
mum resistance to stress and fatigue. We at Harvey 
consider it a privilege to serve an industry which is 
helping to guard America's freedom. H^nrload or pay- 
load. Harvey-produced exitusions make good planes 
better. Many of America’s greatest plane manufactur- 
ers are making constant use of our consulting staff. A 
Harvey Field Engineer is as near as your telephone. 


HmVEY 

^Aluminum 



How do you measure Reusability? 


UP TO FIFTEEN T/MES? 

For assemblies that must be locked in place, Elastic 
Slop Nuts with fiber locking inserts guarantee a per- 
manently secure grip— plus ample reusability to cover 
most normal maintenance requirements. 

For assemblies that must be disassembled and re- 
assembled five, eight, ten, or more times during normal 
use, fiber insert Elastic Stop Nuts make the ideal self- 
locking fastener. 

When an Elastic Stop Nut is run on a bolt, the Red 
Elastic Collar hugs the bolt— actually makes a skin- 
tight fit against the entire contact length of the threads 
—and this controlled torque firmly resists vibration or 
shock. When the Elastic Stop Nut is removed 
from the bolt, the natural resiliency of the Red 
Elastic Collar is your guarantee of continuing 
torque when the nut is reapplied. 


MORE THAN FIFTEEN TIMES? 

Now, for assemblies that require constant adjustment 
or frequent disassembly for checking and maintenance, 
ESNA offers all standard types and sizes of Elastic 
Stop Nuts with the new nylon locking inserts. 

Reusable up to 200 times with remarkably constant 
torque characteristics, these new Elastic Stop Nuts 
offer the one-piece construction, the shock resistance, 
and the moisture-seal features that many manufacturers 
no^v' depend upon in the standard Elastic Stop Nuts. 

One of these Elastic Stop Nuts is probably the solu- 
tion to your most troublesome fastener problem. It will 
pay you to look into the self-locking performance of 
Elastic Stop Nuts. For information, write for 
a new, free booklet. Elastic Stop Nut Cor- 
poration of America, 2330 Vauxhall Road, 
Union, New Jersey, Dept. N5-1025. 


ESNA 

TRADE MARK 


ElASTIC STOP WfS 


HIGH 

TENSILE 


ANCHOR 


HIGH 

TEMPERATURE 


SPLINE 


CLmXH 


GANG 

CHANNEL 


NYLOI 

CAP 
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